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PREFACE TO THE TWELFTH 
EDITrON 


^Tiie manufacture ol: bricks was foi- many centuries 
regarded as degra*ling, llfit the grej^t part n6w^})la,yed 
by bricks and tiles i* modern domcfc^ic and public 
arcl^itecture has led to such interest and sMll being 
taken in Jilieir manufacturb, that it has now reached 
a pitth of perfection never before attained. Thus, 
there are many persons to whom a general knowledge 
of the principal methods of brickmaking is \*cry 
useful, but who do not wish to enter into *a deej) 
stu(Jy of the scientific principles underlying this 
industry, nor even to learn the multiplicity of pre- 
cautions which must be taken to ensure succef^ 

in actual manufacture. Students of architectuve, 

* 

builikjs, anj estate owners a!’e alj likely to be 
ijiteregted in^fhe of Bricjcniaking ” whilst? caring 
little %r its “ science.” 

^ence the ^chief object of Mr. Ubbson, as stated 
in the preface to the firsf ^edition of this work, has 
been maintained, a^d alk'that is attempted in the 
following pages i.# “ to give a clear description of tht^ 
actual manufacture of tricks and tiles, and to explain 
the leading (Jifferences ^^ich exist to manner of 
conductifig^the several operations cf Brickmaking in 
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various parts of this #country.” For this Teason/ the 
characteristics of mai^ clays and such subjects as 
“Plasticity," “Refractoriness," etc., and many mii^or 
processes of manufacture, have been treated, very 
briefly. Alihtugh they*are of the highest Wportance 
to the act«al m^bnufacturer, they are extremely, 
’"dltficult to htudy, and the inclusion of a fuller 
consideration of fliem would deprive the present 
work Df the simplicity, practicality, and freedom from 
scientific technicalities so. characteristic of its earlier 
editions^, and would destroy its value tc those for 
whpm "It is primarily intend(VJ. 

Whilst rosining these features as far as possible 
it, the 'present edition, so much progress has .been 
made in the brickmaking industry as a whole, that 
considerable rearrangement of the information has 
bepn necessary. Several chapters have been re- 
written, some new ones have been added, and a large 
amount of matter which had become out of date has 
been thoroughly revised, so that the work is, to all 
intents and purposes a new one, based on the plan of 
the original. 

The “geographical arrangement” which was a 
characteristic feature of the earlier editiojis, ha^ ,^een 
i^tained, t^ougli tlic introduction of iqachine^ intg 
almost every part ofi-the country has made thi^ 
arrangement of <nore historical than practical interest ; 
an adequate geographical- arrangement being im- 
possible within the comp^^ of a small volume, 
t Various matters of interest w^ioii were pr|viously 
relegated to footnotes and appendices have now taken 
their rightfn^ phice in the t^t, so that ^ach chapter 
is practically complete in itself. 
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Within thtf liimts of a “ Rudimentary Treatise ” 
it is ‘always difficult to write descriptions of operi^- 
tioqs and macbiiiery which shall satisfy every reader, 
T]^is is paiiticularly so in connection with the subject 
of Clay- working. The reviser trusts, liOWever, that^ 
guch omissions as may occur will be founcl to be un- 
important to those readers for whom this outline ” 
is specially watten; but he will feel obliged if 
readers will kindly point them out to him at the 
address given" below. 

Readers i’equirin^ more information should consult 
more advanced treatises; to which,, the present one 
may be said to form an , introduction, short list of 

book§, in which arc given detailed descripti^./ns and* 
compg^iso^s of machinery a'hd processes which would 
be oub of place here, will be found on p. 2GG of the 
present volume. 

ALFRED It 8EARLE. 

The White Building, , 

, Sheffield. 
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liUDIMENTS, 

OP THE 

ART OF MAKING BElCKS AND 'TTT.ES. 


CHAPTER L 

A BRIEF HISTORY OF BRICKMAKINO. 

It is unnecessary, in a little volume like the pFesent, 
to enter at any length upon the early history of the 
Art pf Brickmaking, nor would such an investigation, 
however interesting from a historical point of view, 
add much to our practical knowledge of tlje subject/ 
It is, however, desitolc to give a few particukrs 
relati,\r>ii^to th^B progress of the manufadurc^f ]iri^s^ 
in# this ^^countuy, t<?geMier witlf a brief sketch of the 
legal i^strictions which have been imposed upon the 
operaljons of thf, brickyiakcr from time* to time. 

The use of bricks (botl^ burned and unburned) 
as a building mateiaal, dates from a very ,early 
period, ^urned b#ick recorded in the Bible to 
have been used in the ere(;ti(?n of the tqwer of Babel ; 
and there is the testimony of Herodotus for the fact, 
which is confirmed by the investigatifes of travel ler% 

B 
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Durnea bricks, ni^de from the day tliro^\^n 'out 
of the trench s«rroun5ing the city, were used* in 
building tlie walls of the city of Babylon. Tha^e 
yery ancier\t , bricks w/^re of three kinc^s ; one ^f 
which was very similar to the modern white Suffolk 
-bricks, and another to tlie ordinary red hand-made# 
brick of tlie present day. • , 

Sen-dried bricks were extensively used in ancient 
times, especially in Kgypt, where their manufacture 
formed the principal occupation of the Israelites during 
their bondage in Bgypt after the death^of Joseph. 
Very interesting ancient representations of the pro- 
cesses employ dare still in cxi.'^tence, and throw much 
light on various passages of Scripture. Thus; the 
passage in Psalm Ixxxi. G, “I removed his shoulder 
from the burden ; his hands wei’c delivered frdm the 
{icater) pots,” is stiikingly illustrated by pictures still 
preserved to us, in which labourers are carrying the 
tempered clay on their shoulders to the moulders, 
whilst others are engaged in carrying vessels of v^-fer 
to temper the clay. 

The Egyiitian sun-dried bricks were made with 
clay mixed with chopped straw, which was furnished 
to ^the Tsraelites ^by their Egyptian taslgmasters * 
before the applicationmf MoseS t(f Pharaoh yn thiir 
behalf, after which the obligation was laid oi! th^ 
to provide tlleir own straw., This*was a grievous 
addition to their labour, as in the absence of straw 
a much larger number of bricksb would crack and fall 
to pieces during dryftig, so tjiat iti order tg produce 
the complete “ tale ” of Ift'ii^ks many more would have 
to be maae than when straw was u»ed. It would 
appear from tie details given, that Ijie* Israelites 
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KOMAN AND DUTCH BIHCKS 

workal iii gangs, ‘under the Viporintendenec oi an 
overseer of their own nation, ‘who \vas pro”ided with 
ali necessary tools and matcj-ials, and wlio was 
personally .fl-osponsiblc for the, labour the gangs. 

Burned bricks were also used in Egypt for river- 
walls and hydraulic works, but, pfoba%, not to ant' 
v(;ry great extent. 

It is recofdod in 2 Samuel xii. 31, that .David 
made the chjldrcn of Ammon pass through the brick- 
kiln. 

The R(fnmns^n.^e(l bjicks, [)oth burned and un- 
burned, in great profusion ; all the great existing rtiins 
at Romo being of brielf. At the declineiof the Roman 
Piinj^iie, the art of brickmaking fell# into disuse, but 
wasw'eviycd in Italy after the lapse of several 
centU^-ies. The medifcval ecclesiastical and palatial 
architecture of Italy exhibits many fine speciniens*of 
brickwork and ornamental work in teiTa.-cotla ; 
cornices and other decorations of great beauty being 
exe(;uted in the latter material. ^ 

In Holland and the Netherlands, the scarcity of 
stone led, at an early period, to the extensive use of 
bricks, both for domestic and ecclesiasticaf building?!, 
and thftse countries abound in fin5 specimens of brick- 
viork, pften i« twf, coiours conibii* ed with greatlSe,* 
atid p!'oducing a very rich effect, as in the celebrated 
examples at Le^u warden in Friesland.* It is worthy 
of remark, that in the fens of Lincolnshire and Nor- 
folk, where it would.naturally be expectetf that the 
same mq^erial wou*d be^ised, tRe churches— m*any of * 
which are exceedingly f^pe'speciinens of architecture 
are built of#small stones, said to have bRen brought 
from 0‘reafi distances nn ■nncb-Iiorses. ^ 
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EARLY ENGLISH BRICKS 


, Brickmaking appears to have been ifitroduced^into 
England by the IJomans* who used large thin brinks 
or wall-\iles as boncl to their rubble donstructiong ; 
tyid such wall-^iles continued to be used in Englai\d 
until rubble work was superseded by regular masonry, 
'ftljDut the tiling of fne Norman Conc^uest. Bricks do 
not appear to have,come into general use as a building 
material until long afterwards. ' 

In the reign of Henry VIII., howevqj*, the art of 
brickmaking had arrived) 'at such perfection that the 
remain^ pf many buildings ^ereetpd about this time 
exhibit some of the finest known specimens of orna-* 
nfiental ^^rick\^^^rk. *• 

The following is a list of some of the prinqipal 
brick buildings erected at this period ^ 

^ * NAME. WHEN BUILT. 

Hu^Btmonceaux Castle, Sussex . Eaily in the reign of Henry VI. 
Gate of pile Ryohousc in Hertfordshire Ditto. 

Tattershall Castle, Lincolnahiro . a.d. 1410. 

Lollard’s Tower, Lambeth Palace . a.d, 1451. 

Oxl)orough Hall, Norfolk . . About a.d, 1482. 

Gateway, Rectory. Hadleigh, Suffolk Close of 15th century. ' 

Old part of Hamilton Court . . a.d. 1514. 

Hengrave Hall, Suffolk . . . Finished a.d. 1538. 

J^anor House,' East Barshara, Norfolk During the reign of Henry V TI. 
Thoi^)land Hall, Norfolk . . Ditto, 

Pammapo IIouBe..flreat Cuoriii-.j ^ UuriDgthereijnofHjKsVIII, 

* / * •> ^ « 

Many of these buildings are illustrated in Bugin s 

“ Examples of ‘Gothic Architecture.” The decorative 
details of the Manor House af East fearsham, and of 
the ParscAiage House at Blreat Snoring, are particu- 
larly worthy of notic(5-; the nanell^d friezes, cornices, 
and other ornamental work being ^constr^icted of 
terra-cotta hioulded to the r^uired for^. 

The use of i^rra-cotta for decorative panels and 
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bas^rdieff^ appears •to have befen common during, the 
rei^n of Henry VIII. The gatew^ of York Place, 
\^nitehall, designed by Holbein, was decora^d with 
ftjur .circular panels, which are still preserved at 
Hatfield Peveril, Hants. * 

The gateway of the Rectory in Hadlftigh churqji- , 
ygird isi^ery similar in character t(^that atOxborougli 
Hall, engrav(?d in Pugin’s work, above mentioned. 
It was restored very carefully in the middle *of the 
19th century; the terra-cotta then used beiigg made 
at the Lay4iam kilns, near Hadleigh. 

In the time of Queen Elizabetlj, bricks ^e?m^nly 
to have been used ini large mansions/^ For common 
buiyirig^j timber framework, filled jn with lath anil 
plaster, was generally used, and this construction was 
muck employed even when bricks were in common 
use, the brickwork, up to a late period, being merely 
introduced in panels between the wooden framing? 

On the rebuilding of London after the Great Fire of 
1666, brick was the hiatcrial universally adopted for 
the new erections, a special Act (I9th jJar. II. c. 11) 
regulated the number of bricks in the thickness of th% 
walls of the several*classes of dwelling-houses. ^Tke 
follo,wing resolution of the Corporatit)n of the City 
Lonilon, passed! aUoift this. time* is interestfftg^— 
“^AncP that they (the surveydrs) do encourage and 
give directions to all builders, fur ornament sake, that 
the ornaments and projections of the front buildings 
be of rubbed bricks^ and tfiat all the nakad parts of 
the wall|; may be d#ne o^rough kricks, neatly wfought, • 
or all rubbed, i^t the direction of the builder, or that 
the builders ijiay otherwise enrich their ftDnts as they 
please.” 
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THE TAXATION OF BKICKS 


Jluch ot‘ the old larickwork •still * Kenlainmg* in 
Lofidon, in buildings erftcted at the end of the'lVth 
and beginning of the 18th century, Is admirably 
executed. The most remarkable feature oi the nricl^- 
work of tliis*}7criod is the introcluction of ornaments 
t^afved witH ^the diisel after the erection of the 
walls. 

It was not till tlie close of the 18th' century that 
bricks were subjected to taxation. An ^ct in 1781 
(24th G^o. III. c. 24) imposed a duty of 2s. Gd, per 
thousand on bricks of all kinds, ^y another Act, ten 
yeaif) later (34th Geo. III. c. 15), the duty was raised* 
to 4s, per t]ioi;(sand, and nine years later still (43rd 
Geo. Ill.'c. GO), hricks were divided into “common” 
and “ dressed ” bricks, and Separate rates of dutyj^vere 
imposed on each kind. Those duties and thofjC on 
tiles were as follows : — 

DUTIES ON DKICKS AND TILES. 

[]tei)eak<l ] ' 

« 0 8 d. 

^l^or every tlionsand bricks wliioh shnll b(! made in Great 
Britain, not exceeding any of tlie following dimensioni^, 

‘tliaj[ is to say, ten inches long, three incldis thick and five 
inches wide . t • • • ..050 

For ov^y^thigisand of bjicks which slc^ll be made in Gieat 
iSVilain exceeding any of tli^' foreg<-)ing chilli? isioni . 0 10 ^0 

For every thousand of biicksrwhiLh shall be made m Gieat 
Britain, and which shall be smoothed or jiolisbcd on one t 

or more side or sWes, the same not exceeding the super- 
iicial dimensions of ten inches lung hf five inches wide . 0* 12 0 

For every hundred of such last-mt-ntioned bucks, exceed- \ riie duties on 
ing the afooresaid superficial diironsions . . j paving-tiles. 

, For even;/^ thousand of plamdilcs which sl^ll be made in 

Great Britain . . . . . • . . ^ 0 4 10 

For every thousand of pan or ridge tiles which shall be 
made in Great Britain . , . . 0 12 10 

For every huuOTcd of paving tiles which shall be nmde in 
Great Britain not exceeding ten inches square *.*0 2 5 
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For every hundred of paving tiles whic^ shall be made in *£ «. (/. 

Gfreax^ritain^xccediftg ten inches square , 0 #1 Ih 

For*e^ery thousand tiles whtch 8haW*bo made in Great • 
ttritain, other Jhaii such as are hcreiiibcforc#eiiumerated 
fOr described, by whatever name or names such tiles are^ 
or ra^ay be c^allod or known . . ’ . , . . 0 1 10 

N. B.— The said duties on bricks a?id tiles to bjl.9»iid by the inali*r 
or makers thereof respectively. 

In 1833 (3r(l William IV. c. 11), tlic duties *cm* 
tiles * were ^vliolly repealed, aiitl two years after- 
wards the duty on bricks was again raised, making 
the duty on* common bricks 53. lOt/. per thousand. 

The bi^ck duties formed* the subject of fhe 18th 
Report bf the Co?ni1iissicfners of Excise Enquiry, ^836 ; 
and in 1839 these duties wore repealed by the 2nd 
and 3rd Viet. c. 24, and a uniform d\ity of os. l(kL 
per thousand imposed on all bricks which the cubic 
con'^nt Aid not exceed 150 cubic inches, without any 
distinction as to shape or quality. This* Act was a 
great boon to the public as well as to the trade^ as, 
in consequence of the removal of the restrictions on 
shape, bricks might’ be made to any re([uired [lattern ; 
ancl moulded bricks for cornices, plinths, string- 
courses, etc., could be manufactured *at a moderate 
price. Under the^old regulations, also^ the brict- 
rnaker was precluded from corrupting any defect Vhich 
miglit* arise* froni waiq)ing or twi.^ing in •thu.^prqpq^s 
of <Vying, without making fiimself liable to pay the 
"higher rate of duty. In 1850 the duty on bricks was 
entirely repealed. • t 

*' By a curious oversight, Act, which was intended to put 
roofing iHes on the same footing as slates, also repealed the duties on 
paving tdes, whilst htieJea ue#cl forpaifliag remained subjeeP to duty ifs 
before. ^Ihus a lump of cla^ put iuto a mould of 10 in. x b in. x 3 
paid duty, but the same qu%ntily of clay put into a mould 10 in. 
square was dutf free, because it came under tlic .lenomination of a 
tile. * 
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The number of bnicks made annually* in tGceat 
Britain is very great just before the duty* was 
repealed^ a charge! was made on about 1,800,000,(500 
bricks annually. In 1854 the number manufactured 
was estimat«4!to be o^er 2,000,000,000, of which 
about 130,000,000 ^ere made in the brickfields in 
*fCIicl around Manchester, and about a similar number 
by the London bfickmakers. Since that time tlie 
number had increased to an almost incredible 
extent. 

Comf)aratively few bricks are made in Scotland, on 
accoi^nt^of the abundance of^ ston'e ‘in that country. 
Those who are not practically co^^nected with engineer- 
ing works ma/ find some difficulty in forming a clear 
conception of the nnmense number of bricks annually 
made for comparatively simple structures. ' Thvis, a 
con^jmon tuinpike road-bridge over a railway requires 
for ,its construction about 300,000 bricks; and the 
lining 6f a railway tunnel of ordinary dimensions 
consumes about 8000 for every yard in length, or 
about 14,000,000 bricks per mile. 

The usual form of a brick is a parallclopipedon, 
abput 9 in.' long, 4^; in. broad, atud 3 in. thick, the 
exact' size varying with the contraction of the^play. 
Thste4kkkness need not bear i-nv dqjinite proffortion 
to the length and breadth, but these last dimehrlons 
require nice adjustment, as the length should exceed 
twice the breadth by the tkickitess of a' mortar joint. 

Bricks |^re also made 9 ^ a variety of shapes for 
particukr purposes. T^ie largest Common bricks now 
made measure, when burne^l, 9*^ in. long, 4f i/i. wide, 
and 3 in. ^ick, or thereabouts ; these bricks weigh 
about 7 lbs. 15 oz. when burned. The smallest are 



FLOATING BRICKS 


9 


4.J iH. ^ irv'by i in., but tltese arc only used ibr 
fireida'ccs and other decorativ(? work. 

fellow clfifmp-burned bricks arc made ^n the 
vicinity of, the metropolis, and in other situations 
where similiar material and fuel arc rc^bTy obtained' 
, White bricks arc made from the plasfic clays 
Devonshire and Dorsetshire, and alsp Cambridgeshire, 
Norfolk, SufiVxk, and Essex, as well as in other 
counties. 

« 

Red bricks are made iry almost every part of 
England, i^otably in Leicestershire, Accrington, 
fluabon, and near Peterborough,, where infmcfise 
quantities of machiiK^madc bricks are annually 
turne^d out; the fine red or cutting, brick fs very' 
largely made in Hampshirc'and Berkshire. 

Blue bricks arc made in Staffordshire, and are 
much used in various parts of England for engineering 
purposes. Other varieties of bricks are made fm* 
special purposes and in localities where special clays 
exist. The chief varieties of bricks supplied to the 
Loncfori market are mentioned near,, the end of 
Chapter TIL - 

Sound and welD^urned bricks arc generally, 

'a cleai^^nd uniform colour, and wken s4'uck together 
wiJJ ring' with^a mgtaliic ^ound^ Deliciency Tn bfirrUt * 
of these ^points indicates inferiority. 

Bricks sufficiently light to float in water were 
known to the ancients! Tlieir manufacture, how- 
ever, was completely l(jst untl*i rediscovered aWhe close 
of the 18th centur^i by 4J. Fabkroni, who succeeded 
in making floating bricks of «an infusible earth called 
fossil meal, which is abunclant in some parols of Italy. 
Bricks ma^e of this earth are only qne-sixth of th§ 
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wcyglit of couinion clify bricks, oi^ which account they 
w*ould be of great scHice in vaulting churSli* i*oofs, 
and fcv similar *pFuyoses. Elirenberg, the cmi^nt 
German inicroscopist, showed that this e^rth consists 
Almost entihA^ of the frustules or siliceous skeletons 
, 0^ various kinds o^* minute water-plants. ^ 

The ordinary light bricks now used arc .made by 
mixing sawdust with the clay. Thfls burns out in 
the kiln and leaves very porous bricks of low weight, 
though still relatively heavier than water. 

Bricks vary greatly in their strength, a point to 
wlflch* although, of consiherable ^ importance, verj 
little attention is paid. Ther# is a striking difference 
Tn this^ respect^ between modern and ancient Jiand- 
niade bricks, a difference very much in fawur of 
those made centuries ago ; and perha})s tlie weakest 
biicks made are the grey stocks supplied by London 
nrakers. Reliable comparative results are difficult 
to obtain, but the following ligures are the averages 
of a considerable number of tests of each variety of 
bricks naniej. These tests were made by the reviser 
• of the present volume in his capacity as technical 
adviser to various authorities difring a period of about 
eight years. 


CRTjSHING STUENGTll. 


London Grey Stock Brick# * . 

Suflblk Wlnte Bricks 

Esscsf Red Siind Stocks . • # • 

Iffeicestershirc Red Bricks (wire cut) 

Fletton Bricks (semi- dry procew) 
Staffordshire Blue Bricks • . . ... 

South ^rkshire Bricks (Stiff^lastic process^ 
Dutch Clinkers (Blue bricks) . . .* 

Rubber BrickS|and Cutters (very variable) . 


Tons p?r 
squaie foot, 

.• 89 ' 

. mf) 

. 96 

. 269 
. 250 
. 785 
. 540 
. 587 
• . 70 
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In ^Grerniany, th« minimum* crushing strength^ of 
bricks p*ermitted to be used is** 


T^iia por 
hquarc loot. 


bricky, clinkers and pavers . dlS 

First class building bricks . / 

Common bricks ■ .00 

Sand-lime bricks ... .128 


Cllf^PTER 11. 

GF^Elcy. rUlNClRLES Oh' THE MANUFACTURE OF 
RRICKS. 

The processes employed in the manutketure of brioks 
differ very greatly in various parts of the cokmtry. 
In some districts the clay is ground between I'ollcrs, 

' and no pug-mill is ever used. In others, both rollers 
and pug-mills are employed. In the neighbourhood,, 
of London the clay^is commonly passed 'through 
wash^i]ill. Equal diHereiices c>yst in the processes 
0 ^ moulding and ^Iryjn^ The form of tliedvihx -J s,>! 40» 
varies* greatly. In some plac^is a coniiiion “ open ” 
kiln is employed. In Essex and Suffylk some kilns 
havefirched furnaces be^ieath their floors ; in Stafford- 
shire bricks are fired in ci<cular domed ov^ms called 
cupolas ; whilst ne^r London kjilns are not used, and .. 
bricks aT*e burned in ‘‘Manips/’ the fuel retiuired for 
their vitrificaUon being ’mixed with thc; 3 clay in the 
proces§ of* tempering. 
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* 

Jn the following ‘pages the* practice* of •>bi'ick- 
niaking as carried on'tn Nottinghamshire, Sta'flfcrd- 
shire, ^ufifolk, Yorkshire, etc., and in t5ie neighboyr- 
hood of London, is described at considerable length, and 
Mthough th^T'acticc of almost every county presents 
. sgmc local ^peculiarity, the reader who has carefully , 
read these descriptions should be able tOr form a 
tolerably correct judgment tis to whether the process 
of manufacture in any district is coi^ducted in a 
judiciops manner; or ^^lether the brickmaker has 
merely followed the practices handed down by his 
preCecSssors witljout any consideration as to the' 
possibility of ^improving upon /.hem. 

At Ihe samg time, study of this kind can yever 
give more than a limited competency to exj:y;ess a 
valuable opinion, and unless unnecessary rislts are 
to* be run in the opening of a new brick works or in 
thfc alteration of an existing one, an expert on the 
subject should always be consulted. The advice of 
kiln builders, manufacturers of machinery, and pven ^ 
that of other *brickmakcrs is usually biassed in favour 
v)f one type of kiln, machine or process, so that, when 
seel^ing assistance, it is essenttal that an entirely 
independent specialist should be consult^.d. « ' 
* jdrickmaking may,, in facf, bt) viewed in t^o wa^^s 

— as a science, and as* an art. The former ha?} be^n 
little studied, Und is imperfectly understood ; whilst 
the latter has been brouglit to great perfection. 

It is cmly within the ^ast thjrty years or so that 
' the value of scientific* investi^atiofi, when anplied to 
brickmaking, has been appreciated, and even at the 
present daf the majority of clayworUers still rely 
cl^iefiy on “ rule ^f thumb ” and “ tradition.' 
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THE SELECTION OF MATERIAL 13 

Th^ma^luf<l^:ture•of porcelaiti and pottery may, be 
said^’to Lave possessed a “ science ” (of Ceramics) for 
m^iy years, bbt in the branch of manufacture’which 
concerns itself Avith brickmaking the numerous in- 
vestigations which have been made not, as yet,^ 
•been systematically arranged, except to a very smajl 
ext^ent. • ^ 

To aftempif to supply this in the present volume 
is impossible— the authors intention being priniarily 
concerned with the art of bri<e,k making — but scientific 
reasons for ▼arious processes will be found where the 
opportunity arises for them to be; expresski. The 
reader who is interestedtn the scientific aspect of brick- 
maky:ig should consult the “ Clayworl'^er’s Handbook,’'' 
“ British Clays and Sliales,” and similar volumes. A 
hand}^ little volume, by the late G. F. Harris, entitled 
The Science of Brickmaking,” is also valuable in 
this connection, though very limited in its scope. ” 

Before entering upon the practical details of the 
.subject, however, it is necessary that the reader should 
have some knowledge of the general ,.principles of 
brickraaking, and of the nature of the processes’ 
employed ; these arfe Considered in the present chapter. 

TJiiC#. wholiJ of the operations-* of the brickmaker 
may bejclassj^d upidef* five he/ids, viz. (a) Seieciioh" 
aijd pl'eparation of brick-earth ; {h) Tempering ; (c) 
Moulding; ((/) Drying; and ((^) Burning. 

THE SELECTION OC' BlUCK-EAllTH. ^ 

j 

The qualities to be sought in bricks for building 
purposes may Ije thus enumerated : Soundness, that 
is, freedom from cracks and flaws ; J^rdness, to 
enable *th^ to withstand pressure and cross strain ; 
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TfIR SELECTION OF MATERIAL 


re^idariiy of ,^hape, fhat the mortar *hy wlijcfli they 
are united may be of* uniform thickness to er^ure 
uniforfhity of settleiyent; uniformity of size, thatcall 
the bricks in a course, may be of the same beigljt ; 
*nniformityy^ colour, wliich is of importance only in 
fg.cing and^ornamt^ntal work; facility of cutting, tot 
enable the brickh^yer to cut them to any gi\»3n sh^-pe 
in executing all kinds of gauged w(5rk ; lastly, for 
furnace-work, and all situations exposed to intense 
heat, ipfmihilily, or rcfuctorinmi^. 

Success in attaining tjie dgsired esd depends 
chiffly on a proper selection of brick-earths and on 
their judicio^is preparation kefore commencing the 
actual process pf brickmaking, as well as or^ the 
drying and burning of the bricks. ^ * 

The brickrnaker deals with natural only, 

the constitution of which, when more or less ascertained 
inT’espcct to his object, ho may modify by the addi- 
tion of other mineral bodies, such as sand, ashes, etc., 
or by the mechanical extraction of naturally-n^ixed 
matter, as s<?md, pebbles, pyrites, etc., and whose 
'physical qualities he may alter by mechanical means 
*-gTinding, washing, etc. * 

The choice*of a (*lay that shall answur welkfgr the 
'bficlunaker’s use* cannot be*co«iipl\jtel 34 and satisfac- 
torily made without e*xtensive trials on a sufficiently 
large scale. As such trials arc costly and not always 
conclusive, it is well to precede them by a series of 

tests — cafried out by a C(fmpetevt man * — in order to 

« 

* Special training and appliances #.ieing necessary in (ftnrying out 
these tests, it is useless to exited^ reliable results to bo obtained 
without the uf3 of a specially fitted laboratory. ^Very few (if any) 
public analysts have the special appliances or expej^ kiowledge 
required. 
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ascertal^ the •general charactei^istics of the material 
bot^* in its raw state and wheh* burned. 

#The precise nature of the tests to be made will 
depend on ihc purposes for which it is proposed to 
employ the material, but they will usM^'Jly consist of 
*(a) the production of a few specimen bricks, (/>) detej;- 
minationi of the shrinkage on drying and burning, 
(c) the porositj' of the burned brick, (d) its crushing 
strength, (^0 permeability to water, (/) the fusi- 
bility of the niaterial, and ({/]^ its plasticity and bind- 
ing power. •A chemipxl analysis of the clay is desirable 
*if firebricks are to bo manufacture(j, but for building 
bricks a mechanical analysis — separating the material 
intopstones, gravel, coarse sand, ling sand, silt, and 
“ true^cli^ ” — will determine its composition with 
sutficknt accuracy. This “ mechanical analysis ” is 
sometimes termed “ a washing test.” 

In making a chemical analysis it is important 
that the correct constituents are determined. Many 
,cher^ists are satisfied to report on constituents which 
are relatively unimportant, and, undgr the term 
‘‘ alkalies,” (p. 28), etc., to include all the others without 
making any detormixiation of them. Suen analyses 
are v^Urly useless for the purposes of the brickmaker, 
a^it is these uudeterix'ined couii^tituents which exercise 
tjje rifost deleterious effect upon the material. The 
case is precisely analogous to the “ arsenic in beer ” 
scare of a few years ago. Hundreds of beers were 
analyzed, but because no ^arsenic was sought for, 
no mention of tb^s poison occurred in the reports. 
Nevertheless, ii was there all the time, and was 
found when special attention was drawn io it. 

This fs an additional argument for employing, a 
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sg«cially trained cheiAist — a specialist* in clay^\forking 
— for making such tests* The names of such speci^ists 
can beV)btained /rom the trade papers. * 

There is probably po substance so inileterminQ.to 
!n its compo^tlion as clay. Regarding it, as Lyell does,^ 
ai? nothing more than mud derived from the decom-* 
position of wearing down of rocks,” it must nacessayly 
contain a variety of substances, such a5 oxide of iron, 
lime, magnesia, potash, silica, bitumen, fragments of 
undeco^nposed rock, etc. ^ -These substances impair the 
plasticity of the clay, and^ impj’ess upo» it certain 
chafaefers which, are of more importance to the* 
manufacturer^ than to the chernist, or the geologist, 
'though \t is the fwo latter who arc chiefly respoijsible 
for definitions of the term clay.” ^ 

The following analyses — from various sources — 
irwlicate the enormous differences between the compo- 
sitions^ of various clays. The figures given are 
typical, though clays bearing the same titles fre- 
quently show considerable variations among tijem- ^ 
selves. - 



“ Manual of Elementary Geology (1865), p.*l 



COMPOSITION AND PLASTICITY" ^7 

TheiessetitigJ constituent of ^11 clayy — sometiin^s 
terin^cl “ true clay ” or “ clay stil)stance ” — appears fo 
bo definite clfemical compound, whfcli is a hydrated 
aliyninjuni .plicate (Al20a2Si02^+ 2 HoO)^ but it is not 
possible, at present, to make any definite st^itenicnt upon* 
J^his matter, owing to the la*ck of sufficiently accurate 
data. Tl^e very positive statements ma'de by some 
engineers and •other writers, not fully acciuainted 
with the facts, arc either erroneous in that th^y do 
not cover certain characteristijs of clay, or they^aro so 
wide that Uicy include many substances entirely 
finsuitable for the purposes for which clay is fis^d.# 

The chief charactciiistic of afl clays is their 
plasticity when moist, though they possess tlfis pro-* 
perty ^o very varying degrees, some typical clays 
being «alniost devoid of plasticity. Others contain so 
much non-plastic material (sand, etc.) that fintil tlijs 
is removed their plasticity is inappreciable. Thus, in 
loam, if the sand be in large proportion, and in* marl, 
if calcareous matters abound, so as to deprive either 
material of plasticity, it ceases to be “^lay.’' There 
are also certain silicates of alumina which are not 
plastic; such as boles lithomarge, and fulters’-eartlv 
Bole ^gnsists^ chiefly of a hydi’ated^ bisilicate of 
ali^mina, in whigli §, portion of • the alifTiTina ft* 
replace! *l:>y sesquioxide of iit>n. Lithomarge also 
contains iron, and is sometimes so compact as to be 
used for slate-pencils. * FuHers'-earth contains lime, 
magnesia, and iron, in addition to its .principal 
ingredients. 

A rough method of* me^isuring the plasticity of 
different clay^ is to note the length ^ which a 
cylinder Of each can be drawn out in a vertical 

c 
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d4’cction without biuaking. In* siich.a ‘con^^oavison, 
the plays must, of coftLse, be ground e([ually fiite, be 
subjcOicd to th6 same mixing treatnient, and iiyist 
have a suitable proportion of water, lajitcr^ is 

^ucli that wh(^n a ball of clay paste is squeezed in the 
c hand it dt)os Yioi adhere to the skin because of* 
excessive moistness, nor docs it crack at fhc edges 
because it is too dry. Different claj^s require different 
propdrtions of water to develop their plasticity fully. 

It is commonly stated that the ingredient that 

confers plasticity on clay is its alumina; and yet, 

sti>''Ug?i to say, pure alumina alone, whether gelatinou,'? 

or after having been dried and ground up with water 

'for a long time, never gives a plastic paste. A 

material of the same chemical composition as clay 

may bo formed, but it never possesses platticity, 

a»d is quite different from clay in appearance 

and behaviour. The gelatinous state of alumina 

is not the cause of plasticit}^ in clay ; for silica may 

be made as gelatinous as alumina, and silica is 
~ ... • « 
certainly not the cause of plasticity. It may be that 

.the strong affinity of alumina for water (retaining a 

portion of it even when near a red heat) may be the 

cause of this propoa-ty — ju.st as turpentine ^renders ‘ 

piastic; and' watgr and g’uten copfer the saiue 

property on starch. ^ ^ 

Clay cease.'} to bo plastic when its chemically 
combined water has been drfven off. Nevertiieless, 
water cannot be said to be the cause of plasticity 
' as a general property, since molted glass is a more 
perfect example of plasticity even than clay; and few 
substances are more plastic than sealing-wax at a 
certain temperature. 
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At . tfi^ Hauie time* the preserfee of water appeaw^, 
in so^ie way, to^be essential to the plasticity of olay, 
as cti removing it clays cease to lj3 p*\astic. It As not 
imjH'obable t^iat the water-parades diir^sed through 
the material act — in some njanner as yet imperfectly' 
tlnderstood — as a lubricant; the minute, *soli(T, and rigi([ 
particles slip over each other, as it jvere, upon licjuid 
rollers, just as two plates of glass or metal slip over 
each other when a lilm of water is interposed. 

As clay particles are am(3iigst the very siiiallest 
known, it is hot in\j}Ci,ssiblo, that their j)lasticity may, 
in part, be due to the very small (listancos ()(!twc^t;n 
them, though the mcthfxl of anvanging J}ho [)articles 
of clay at that precise distance that shall /impart * 
plastici^,i 4 one of Natures* secrets that no one has 
yet su?ceeded in penetrating. It may be that the 
circumstances under which clay is formed and 
deposited, or the time that has elapsed sin^e its 
formation, or the pressure of the superposed layers, 
way have so arranged the particles as to enable them 
to become plastic when the proper ;[V’oportion of 
water is added. It may be that a certain state of 
disintegration is requifed on the part of the alumimiy 
and tlJ^ silica, «o that their proximate dements shall 
be fteithei^ tockfine«noi* t()() coar^ic *or it mayTTe thaf 
tho silica, in combining with tlie alumina, separates 
the atyms of the latter to precisely those distances 
required for the develo])ment of the property ; or, lastly, 
the presence of a snwill poftion of animal t)r other 
organic ng^ttcr in flay may liaAe something fo do 
with this remarkable propprt^\ 

An extensive series of experiments, 1^ Delesse, 
show the pi^sence of animal matter in quartz anji 



VISCOSITY 



various rocks, where*its presence had <io£ j^^’ftviously 
been suspected ; and this may have as impoidaijt an 
effect'in moditiyinj tlie properties ol' a mineral as 
the presence^ of minu|>c portions of bodies, f«rmm’ly 
“entered as ipvpurities, has in producing pseudo- 
piorphous Wysdal^. Tins observation is interesting 
because many c|ays emit a j)eculiar odeur wdien 
breathed upon or moistened. It has not been con- 
clusively proved that this odour is .solely due to 
organic matter, though -this is extremely probable. 

Numerous other theories ,as,to tl^e cause of 
pkstiiit'y have been propounded, including one sug- 
gesting that it is due to the* colloidal nature of the 
clay particles, but none are entirely satisfactory# 

So far it has not been found possible produce 
a plastic clay from artificially formed material s,*'as the 
conditions under which plasticity is produced arc not 
known. The action of water at high temperatures 
and under great pressure has been thought to produce 
a plastic material from felspar, but the experiiiicnt,‘^ 
were on toOi small a scale to make this absolutely 
' certain. At present, it is only possible to confer a 
hetftious property of this kind bn mineral substances ^ 
by taking advantage of another property wHich it 
'^omevThat resembles, t namely, 'tjisCosit}j or slscidky. 
Viscosity differs from plasticity in that the viscous 
body does neft retain the form impressed upon it 
when the force is removed, as a plastic body does. 
The materials of the old' soft pe'rcelain of Sevres had 
‘ no plasticity ; but this prapertyt-was conferred by 
means of soft soap, parchmept size, or .gum tragacanth. 

On heating sufficiently, all clays lose tlieir plasticity 
apd cannot regain it, so that, on burning, they are 
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convert*^ ihtck rigid* bodies. lAttle is known as ]iO 
the |ninimum temperature at* which clay loses, ifs 
plasticity when heated. Dorse^ b^fll clays cAn be 
he^ted.to tl¥3 boiling-point of yiercury (365° (1) with 
impunity, but some other clays lose their potential* 
^plasticity at or near this tempcratufe.^ At*a red heat 
all ^ clays# become rigid, and if the^ coml)ined water 
present can be Tlriven off at a lower temperature, the 
potential plasticity will, apparently, bo lost at* that 
temperature. 

When a •clay is heated^ the first effect is to drive 
off the hygrometric water, or “ wajer of forhitltiftn.” 
The clay then becomes dry, but is not chemically 
chang’ed; it does not cease to be plaf^tic wheil cooled 
and mgi.s^^ncd. On continuing to raise the tempera- 
ture tbo chemically combined water is separated, and 
the clay undergoes a molecular change, whicli prevents 
it from taking up water again, except mechanically. 
With the loss of this chemically combined water, clay 
,ceas 4 ‘s to ])e plastic. On further heating, clays tend 
to undergo partial fusion. When this.has occurred 
to a sufticient extent for the fused material to fill the 
pores completely, tlieP brick or other article become# 
impervious ti) water, and is saifl to be “ vitrified.” 
Rtfractory j;lays«-\\4iicfi are, u.4u5lly composed 
“J:rue*clay ” with silica and buf little other imjiurities 
— are^ difficult to vitrify, and require the highest 
temperatures obtainaljle tor this purpose. Most 
calcareous clays, on J}he ccfitrary, vitrify sufficiently 
to lose t^eir shape#at teijiperatifres below the mt;lting- 
point of cast irgn. 

The varieiies of clays used for bricknmking are so 
numerous* that they cannot be all described in o 



*2^5 White-burning clays and marls 

vpliime devoted to tlse rudimenk of tii^ aH. iReaders 
desiring more detaifcll information should consult 
“British Clays ’and Shales/’ by the* reviser o?'^the 
present work. Tlic following varieties,, of clay are, 
•however, of sufficient importance to be mentioned 
here ; — ‘ ’ 

Wliiie-hurnvng composed chiefly of alumina, 
silica and water, and typically repi*escnted by the ’ 
chinfi clays of Cornwall and the ball clays of Dorset 
and Devon. These ck^ys are regarded as relatively 
“ pure,” and are only used to a veiy limited extent in 
brickiMa'king, as other materials of lesser value are 
more readily obtainable. , 

Mcedn, wliicli may be defined as clay earth^s con- 
taining a considerable proportion of lime in the form 
of chalk or limestone. The bricks made from these are 
often almost white, but this is not due to the purity of 
the material, but to the combination of the iron oxide 
with the lime in the clay. Marls are easily fusible, 
and give a characteristic effervescence when a little^ 
hydrochloric, acid is poured upon them. 

> The term “ marl ” is also used for certain friable 
i;ock clay^ in some parts of the i,ountry, but this is an 
undesirable u§e of the word. ^ 

In ^working the iparls bf Die ^Midland distri(jts, 
much trouble is experienced from the veins oft.keri^y 
or impure limtstone with which these earths abound. 

If a small piece of limestone, ho bigger than a pea, is 
allowed to remain in tlu clay,^pt may destroy any 
brick *into which it fiynls its )vay. ^The carbonic acid 
is driven off by the heat of the kiln, apd forces a vent 
through tho^side of the brick, leaving a (yivity through 
which water finds its way, and the first sharp frost 

‘ f t 



LOAMS, SHALES, AND FIRECLAY^ 

to whici^such £1* brick may be exposed may suffice to 
destjoy the face. Smaller pieC^s are less liarmful. * 
mLoaim are clays containing a. lafge propor'ftoii of 
saud, so that they are much easier to work than are 
tougher clays. 

Shales are indurated cltiys whi«h ^lavt! been sub- 
jected to» sucli compression as to make them partalfe 
of the nature ( 5 f rocks. Shales show but little plas- 
ticity unless they arc ground to powder l)efore being 
moistened. Under the tern^ shale " are included 
most of the refractory Jiroclays, but I’ed-burning 
materials which are by no moans so refraotwy ^ro 
obtained from the mor(4 impiin! shafcs, and are largely 
employed for brickmaking. 

Fh^(^(Ujs are those wliich are refractory, of ca[)able 
of rejAsting very high temperatures in furnaces. They 
contain but small proportions of lime, iroil, or other 
metallic oxides and similar substances which act, as 
fluxes. Usually they contain a considerable ^ropor- 
otioi^of silica in excess of that occurring in china and 
ball-clays. ^ 

They are generally obtained from pits of con-, 
siderable depth — suhh as coal pits — chicflly in tlje 
distr^ts covt;red by the Uoal Measures^ 

• Formerly, of gll Briilsli firechiys, that ofHhe oid 
njines? at Stourbridge was considered to be the best. 
Next in esteem are the Welsh firc-U’icks, but they 
will not bear such intense ITeat. Excellent fire bricks 
are made near Ne\Ycastlef Glasgow, Lancashire and 
Cheshire, and ar(^ consj^lered, by the manufaoturers,,^ 
to be (piite eqpal in v^lue, to the bricks made from 
what is termed “ new mine clay ” at Stoijrbridge. 

The composition and (juality of clays in contiguous 
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beds in the same *■ pit, and ^ven' of * clg-y. from 
the same horizontal *fted, may vary. The relations 
between the Silica and alumina are extremely 
variable, and^ accordingly, the formulae #which have 
•been proposed to express their rational constitution 
are very dfscor^la^t. This is in great measure to be 
explained by the fact that in many clays a iarge pro- ^ 
portion of silica exists uncombined, efthcr as sand or 
in an extremely line state of division. 

Bricks made of refri^ptory clay, containing no lime 
or alkaline matter, are hal'eil ratljer than burned ; and 
thevr st)imdncss and hardness depend upon the fineness 
to which the clay has been ground, and the degree of 
■"filing to which it has been exposed. r 

In order to give articles made of fiypi'l^y the 
power of resisting changes in temperature anTl the 
jiyolonged' action of heat, the raw clay is frequently 
mixed with burned clay (grog) ground to a coarse 
powder. Broken crucibles, old fire-bricks, and old 
glass pots ground to powder are also mixed with ,fire- * 
clay, though ^these are not so satisfactory as grog 
^which has been specially prepared. 

, days have been *pi‘oduced by glacial ^ 

action, and m(iy usidall^^ be distinguished from [ither 
ckiys b5’ the n umbel* of rouifdedJ strnes fheyj^ontain. 
Boulder clays are extremely irregular in compo'^itioe, 
but when carefully selected and prepared, they piake 
satisfactory common bricks, with a considerable pro- 
portion of. bricks suitable for faejng purposes. 

The term brick-emih is u^ed tQ distingu^h clays 
which can be made ii^to *' bricks .without much 
mechanical treatment, from the harder nock cla^sand 
shales which must be ground before they caii be used. 

t 



IMPURITIES IN CLA\o 

Hence i»jbhe smaller yards brick-^arths are employed 
wheqj3ver possible, and the ffmount of machinery 
required is thereby reduced to a i|infmum. * 

Jhe. Imjatrities in clays '^ary gref^tly in their 
importance. It is very seldom that the common clays • 
are found to be free from lime and (5tlirt)r fl&xes ; and^ 
when thc«e arc present in certain ^proportions, the 
silica of the cla^ becomes fused at a moderate heat, 
and cements the mass together. Some earths are Very 
fusible, and, when used for b;‘ickmaking, great 
is requisite ifi firing ^le bracks to prevent them from 
running together in the kiln. Sometime!^ •thofie 
‘ impurities” are essential to the commercial utility 
of tlm clay, for a material which, if pure,^Vould 
shrink crack excessively, may prove excellent 
becauf^ it contains sufticient sand or other suitable 
non-plastic material to reduce its shrinkage (o within 
convenient limits. ^ * 

Thus, if a clay is s6 plastic that it shrinks and 
nracl^s in drying, however carefully the operation is 
conducted, and will not stand firing without rending 
and warping, the addition of any substance which 
will neither combine*’ with water nor is ,‘?ubject ta 
contraction, greatly remedies these defegts, whilst the 
pl£«fitic qi^^lit^^ of 4he*clay is npt VnS,terially affectedT* 
For tl^is reason the strong clays are mixed with 
milde^ earth or with sand. The loams and marls used 
for brickmaking in the neighbourhood of London are 
mixed with chalk and sifted breeze for t^e same 
purpose, j. 9 ,nd also ti improve tin? colour and cffeA the 
fluxing of the earth, as is^ def?cribed later. 

Hence, fo» ordinary bricks it is nola important 
whether a* clay contains a little sand, providing the 
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mixture is sufficiently plastic and the proportion of 
sand not excessive.* As already mentioned the 
addition of sand is^essential in some cases. t 
Lime is ^frequently a serious impusity in br.ick- 
• clays. If in the form of exceedingly fine grains (as 
chalk) itsVffedo i^s chiefly to reduce the colour of the 
clay, but if’ the grains are coarser (as ground lime- 
stone) it may seriously weaken the ^bricks and even 
cauflc them to break in pieces. 

■ larger grains of phalk or limestone burn into 
caustic lime in the bri^k-kiln, ^and it' afterwards 
tin brack absorbs moisture and carbonic acid, the 
contained nodules of lime “ sikck,” and swell in their 
places,' and so, burst the brick to pieces. This is 
one of the most prevaleitt evils of the ill-mn^ie bricks 
which are almost universal in central Ireland, 
arising fi‘om the wide diffusion of limestone gravel in 
that country, and the total neglect of grinding or 
efficient sifting of the clay. 

Pi'bhlfR, whether of Hint or limestone, shoivld hf^ 
picked or fjereened out. The former are seldom 
‘ properly crushed on account of their hardness, and 
»the latter* are disastrous as desAibed above. 

Iron 2') i/r lies is M fi’equent impurity in ck}^, and 
caus^of black Ma'^g-like di^coMrraHon. , Injhe brick- 
kiln the pyrites is partially decomposed : oxiddof irjon 
and basic sidphidcs of iron remain. When^at an 
after-period these are Ax posed to air and moistui’e, 
which ape absorbed to a^l diq^hs in brick, oxidation 
takc^' place, sulphate of i»on, aeid frcqumitly also 
sulphates of lime or alums' (sulpha*tes witli double 
bases), are/ormed, ainl, crystallizing within the mass 
of the brick, may split it to pieces. 
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III b«ff-b‘urHihg bi-icks, iron ^lyrites forms black 
spotsjor slag-like masses accordtng to its fineness. . * 

iron compounds — apart f|om' pyrites ^ just 
meptioued — confer a red or bJacK colour on clays 
containing them in sufficient quantity. Their action’' 
is described more fully undeV “ Colder (p.‘dO). 

(^omrmo s(dt is nearly always present in minute 
quantity in cla/s and is generally unimportant ; but 
when these are taken from the seashore or berieath 
the sea-washes, or fi'om local^ities in and aboqt the 
salt formatiotis (trias)^, the^ frequently, though in all 
other respects excellent clays, are unfit for biiTnijig 
into good bricks. Common salt is not only a powerful 
flux wjien mixed even in small proporUon in chtys, but 
possessf^the property of behig volatilized by the heat 
of the'biuck-kiln, and in tliat condition it carries with 
it, in a volatile state, various metallic compounds, a^s 
those of iron, which exist in nearly all clays, and also 
act as fluxes. The result is tliat bricks made of such 
clay^ tend to fuse, to warp, twist, and agglutinate 
together upon the surfaces long before tl^py have been 
exposed to a sufficient or sufficiently prolonged heat to 
burn them to the core' into good hard brick.* Place 
brick?f^”.can be made of such clay, •but nothing more ; 
an4 these ai^ alw»ays*bafl, becj-us'C Iicver aftStward.i 
fr^^e frbnniygromctric moisture. 

Much carbonaceous matfer naturally mixed in 
clays IS also objectionable, for when not burnt com- 
pletely and in the k'^n, which is sometimes> difficult 
with the^ denser cl^ys, Ijie brides are of a different 
colour in the inferior ancl exterior, and will not bear 
cutting for face-work, witliout spoiling the^ippcarance 
of the brickwork. But, worse than tins, such bricks 
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when wetted in the^^all occasicfnally pass cgit soluble 
compounds and cause ‘discoloration or “ scum.” 

Alkalies is ‘a ^^erm used to comprise vailous 
compounds qf potash ^nd soda occurring in varying, 
but usually small, quantities in clays. They are 
powerful duxes, 'causing, in combination with the 
silica, alumina aqd lime in the clay, the foPmation of 
a raqrc easily fusible compound which, if formed in 
suflicient quantity, may cause the collapse of the bricks. 
These combinations usually take the form of glass, 
the chief characteristic ^ of which is Hhe vitreous 
fracture. Whea such glasses are formed with any 
oxides of earthy bases also present, they may assume 
crystalline or porcellaneous textures when cooUd, 

It is for this reason that clays which {^ri^ji^equired 
to resist high temperatures must not contain more than 
a very small proportion of alkalies or lime compounds. 

‘ Some of this glassy material is essential for the 
production of the strongest bricks. 

Porcelain, earthenware, and hard brick (sufch m 
the Staffordshire or Flintshire blue bricks) consist 
in substance of such compound glasses, diffused 
throughout tlieir substance uniformly, and binding, 
together the ^finely-diffused particles ov the lixeess of 
fluxes which are present, or' bindings -toother the 
fragments of uniformly-diffused clay, silica (sand, 
ground flint)', etc. The degree of fusibility, or of 
partial fusibility (agglutination), of any hard-baked 
brick thtis depends not olily upon the chemical nature 
of ttie constituents 'of the f clay, < but upor^the pro- 
portions in which these are. present. - 

It is a furious fact that although rhixture*s of the 
yarious constituents of clay are extremely fusible, yet 
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any one them heated alone is J)ractically infusible. 
Thus^ lime and silica heated Veparately cannot, be* 
fusej in an orctinary kiln, but if^ minced in suitable 
proportions ^ glass can be termed at moderate 
temperature. 

The laws, so far as the^ have bet*n as^certained^ 
upon wliioli the induration or agglutination of clays 
by heat depenef, have not been sufliciently studied 
to admit of definite statement in a rudimentary 
treatise. The phenomena arc ;^o highly complej^ that 
any study #f the^m^is extremely difficult, if not 
impossible, to those who have not had a thorough 
University training in |)iiysical chemistry. 

Bi^^ning, or heating bricks in a Ijiln, is tijr the 
purpose^f making them durable. The effect of this 
heating'^epends largely on the composition of the 
material of which they arc made. Thus, simple 
heating which makes the material rigid, but no moi>e, 
is known as baking. When the heating produces a 
partial fusion of the material .so that, on cooling, the 
unfused particles are firmly cemented t<)gether, the 
bricks are said to be hivnied. Hence, bricks may be 
divided into two classes — baked bricks madeTTom J/he- 
refrac'^^»y clay,s, and burned or vitrified bricks made 
from the m^P’o fudbl^ earths. ^ When making thi.'U 
Classification it should, however, be remembered that 
an underfired brick — which has not been sufficiently 
heated — will be classed with the baked bricks, whilst 
a brick which has beefi spoiied by overheatirig will be 
classed \^ith the burned ones. 

For some purposes tricks must be porous, and 
baking is then necessary ; for others imp'^irviousness 
is desirable, and burned bricks are then required. 
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^ The fusible earths are the most 'difficuH^#)£ treat- 
ineut, as there is considerable practical difficulty in 
obtahiing a suffJciegt degree of hardness without ijisk- 
ing the complete fusion of the bricks. ,Whei? bricks 
' made from some fusible clays arc burned without 
great carS an?C skill, thty arc usually liard on the 
outside only and arc soft internally. 

The coloui' ol* bricks depends on \he composition 
of the material and the manner in which it is treated 
in th^ kiln. The chief -colorant is tlie iron oxide in 
the clay, which does not sliow until thoi^material has 
bokcn ‘ h'oated, and cannot be determined from an 
inspection of the raw material. 

This should be borne in mind, because .prick- 
makers often speak of clays as red clay,^ljite clay, 
etc., according to the colour of the bricks made from 
yiem, without any reference to their colour in the 
unburned state. This latter is of little or no 
importance to the brickmaker. 

Bricks made from clays which arc almost fre^i 
from iron o^^ide burn white ; if what little iron is 
present is largely in the form of ])yrites, the burned 
.bricks will be huffi-coloured \frith black spots, and^ 
generally, fo^; light-coloured bricks the claysj must 
"ioe almost free ffiofn fron c1)mpouads, ^nd Jhe latter 
must be peroxidized as little as possible In tlie 
burning. ‘ , 

If iron be present in clay without lime or similar 
substances, the colour ptoduce^ at a moderate red 
heatSvill be red, the intensity of (^^lour dep^ding on 
the proportion of iron, if tfie clay contains sutticient 
iron oxide«and is slightly fusible, aE intense heat 
vitrifies the outside of the mass and changes its 
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colour, aS|ij;i the Qa^e of the “ blue ” iStafibrdsliire bricks , 
whicli^ when burned in the ordinary way, are of a 
red %Dlour, whicfi, however, is char^^ed' to a greeiiish- 
blue.by longe^' firing at a greater neat. This is due 
to the reducing action of the kiln-gases at the higher 
temperature, and the formation of davk^-colourcd iron 
silicates. Jin some cases a little manganese oxide is 
added to the clay to produce a dark colour. ► 

In a fully oxidizing atmosphere, with plenty of 
air in the kiln, clays containing only a small ainount 
of fluxes and* a considerably^ quantity of iron oxide 
give a large range of colour, from the liglitcst tawny 
yellow, through full yelk>w, orange, and to the rich 
scarlet^f red facing-bricks, almost as bright as red 
lead. ^ 

To ftbfaiii the last-named colour the clay must be 
comparatively pure, except for the ferric oxide present, 
and must be very carefully heated. If the heat is 
raised sufficiently to cause partial fusion, the colour 
\yll be darkened and, to some extent, spoiled. The 
addition of lime changes the red produced by the 
oxide of iron to a cream or white, according to the 
proportion of lime present, whilst magnesia brings it 
to a'^U ow. Few clays produce* a dear red, the 
majority burnjpg to^different shades' oi colour, varying' 
froja radish-brown to a dirty red, according to the 
proportion of lime and similar substances which they 
contain. 

Some clays, as the nlastite clays of Suffolk^tDevon- 
shire, and Dorsetshire, burn of a clear white, as toay 
be seen in the Suffolk white bricks, which are much 
esteemed for their soundness and colour. The London 
malms fiave a rich brimstone tint, which is greatly 



COLOUR 

j^ssisted by the natilre of the sacd uSetl ifi proccs,'? 
*of mouldinoj. * * 

By employ hig tinetallic oxides and the ochi^ous 
metallic earths, ornaipental bricks may, be m^de pf a 
' variety of colours. This is, however, a branch of 
brickmaklim wlfich has* received little attention in 
this country, although, with an increasing taste for 
})olychromatic efecoration, it is well* worthy of con- 
sideration. In this connection it is remarkable how 
muc|^ beauty the Gpvman architects contrive to 
extract out of the judici(jusly-arrangecU patterns pro- 
(Uicitele from more common Lrick, combined with 
delicate and beautiful harmojiies of tint and colour. 

With a given constitution of brick-clay, tl^c final 
colour* of the burned Uick depends u^q^ a large 
number of conditions in the process oi urliig, but 
;nainly upon two, viz. wliat proportion of air be 
admitted to the combustion of the fuel in the kiln, 
i.e. whether the brick be finally burned with an 
oxidizing or a deoxidizing flame ; and whetl^er or 
not, or in wjiat proportion, steam or water be present 
in the brick, or be brought in the state of vapour in 
, contact with it, when at elevated temperatures. 

* Upon an^exact<knowledge of the efjiects pj'oCiucible* 
-by the play oB these corftliti%ns^upon the brick in 
burning rests the power of the brickmaker k) v^ry 
or maintain, with certainty the good colour of his 
ware, or to effect any desira'Dlc changes of colour of 
which l¥.s material may i>e susceptible. 
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Unsoildng , — The first operation is, to remove the 
mould and top soil, which is wheeled awayj’ancl should 
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be reser^^d for^rCsoilij^ the exhausted workings when 
they are again brought into ciTllivation. In LondoA 
the ^vegetable mould is called t|^e fallow, ancf the 
operation of i^einoving it, encall(^wtng. ^ 

Clay-digging and Weathering .— material ia 
dug in the autumn, and wheeled to a icver})lace pre- 
pared to receive it, when it is heaped up fo the depth 
of several feet, Tind left through the winter months 
to be mellowed by the frosts, which break up** and 
crumble the lumps. At tho ^commencement 0 / the 
brickmaking reason, which generally begins in April, 
the clay is turned over with shovels, and t(?nfpeii!d 
either by spade labour gv in the pug-mill ; sufficient 
water Joeing added to give plasticity to tlie maJs. 

Durmg these operations any stones which may be 
found cKiil be carefully picked out by hand, which 
is a tedious and expensive operation, but one whiclj 
cannot be neglected with, impunity, as the presence of 
a pebble in a brick generally causes it to crack in 
dryii^, and makes it shaky and unsound when burned. 
If the materials to be used are much ^mixed with 
gravel, the only remedy is to wash them in a trough 
filled with water, an(> provided with a grating suf-, 
fficienTly. close^ to prevent even «mall ^stones from 
passing through, ajid ^y Itieans^o? ^hich the liquid* 
slip ruRS o3^ into pits prepared to receive it, where it 
remains until, by evaporation, it becomes sufficiently 
firm to be usqd. Thijf process is used in making 
bricks wnich require to te of perfectly •uniform 
texture throughout they’ whol# substance; but it 
is tedious and expensive. * , 

It may be ]iere observed that sufficient; attention 
is not g^nefally paid to the preparation of brick-earth, 

D 
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0^1 it too frequently happens 6hat ‘ tjie *clav is dug 
m the spring instead of the autumn, in whiclr case 
the oenefit to ' be«; derived from the winter f^psts 
is quite lost. The'“ use of rollers to a certain extent 
^counterbalances this; but bricks made of clay that 
has been thorcfughly weathered are sounder and less 
liable to warp in the kiln. ^ 

Wasliiiig . — In the neighbourhood of London, for 
mai’l or malm bricks, the earth is ground to a sli[) 
in 8, wash-mill, and mixed with chalk previously 
ground to the consistence of cream ; this slip, or, as 
it* is' technically called, malm, is run off through a 
fine grating into pits prepared to receive it, and there 
left until, by evaporation and settlement, it becomes 
of sufficient consistency to allow a man to walk upon 
it. It is then soiled, Le. covered with ^ifciiigs from 
domestic ashes, and left through the winter to mellow. 
At the commencement of the brickmaking season the 
whole is turned over, and the ashes thoroughly in- 
corporated with the earth in the pug-mill. In making 
common bricks, the whole of the earth is not 
washed, but the unwashed clay is heaped up on a 
' prepared' floor, and a proportion of liquid malm 
l)Oured over it, after which it is soiLd in thts* same 
'' way as for making malmsr 

These processes arc well calculate! to prod^Uce 
Bound, hard,' and well-shaped bricks. The washing 
of the clay effectually trees it from stones arid hard 
lumps, ^whilst the mixing of the chalk and clay in a 
fluid state is to ensure the perfect homogeneity of the 
mass, and enables the bine to combine with the silica 
of the chyy, which would not be the case unless it 
were in a state of minute division. 
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Th(^ are rery earths suitable in their natural 
stat^ for makmg cutter-bricks. These are th^efore 
ii.s*ially made of washed earth iilxc^l up with a pro- 
pc^'tiou of ^iand. Without thft addition of sand the 
brick would not bear rubbing, and it would be very 
difficult to bring it to a smooth face. * ^ h ' 

Grin^ling. — Where the materi^il is of a rocky 
nature, it must be ground before it ca*ii be, made 
into a paste. If any small stones occur, and are not 
removed by washing, they nu;i5t be crushed in abound- 
ing plant, »r thc;^^ inay tause disintegration of the 
bricks, especially if they arc largely composed* of 
limestone like the “skierry” in the Midland marls. 
To remedy this serious evil, cast-iron rollers .are now 
generaU.y ^used throughout the Midland districts 
for grtlttinig the clay and crushing the piocc^s of lime- 
stone found in it, and their introduction has boon 
attended with very beneficial results. The c^iys^of 
the Coal Measures often contain ironstone, which 
requires to be crushed in the same manner. 

In many yards the grinding of the*clay is made 
to form part of the process of preparation, the routine 
being as follows : — cTay -getting, weathering, turaing 
* over 3 ,»d wli«eling to mill, grinding, tampering, anc^ 
m(yulding,^u Staibrdkhire the «Iay is not only ground, 
bwt ii^ also pugged in the process of tempering, as 
descrijied in Chap. VI. ; ^the Routine is tllen as follows : 
clay-getting, weathering, turning over, grinding, pug- 
ging, moulding. 

Temg^enmj. — Tbe object of Tempering is to bring ' 
the prepared buick-eartl^ into a homogeneoufi paste, 
for the use of 4he moulder. • 

The old-fashioned way of tempering was to tui^ 
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tte clay over repeatt^dl^ with ahovel's,, and tread 
it un\lei’ the feet of horses or men, until it acquired 
the requisite plaWiJity. Thus, on the railway line 
between Nottingham and Grantham, several iqillio^is 
of bricks have been made as follows:— The clay is 
' ftt'st turned ovdr ' with tbb spade, and watered and 
trodden by men o]: boys, who, at the same time, pick 
out tl;e st(7nes. It is then wheeled tb the mill and 
ground ; after which it is turned over a second time, 
and then passed at once, to the moulding table. 

This method is still p>’actis^d ^ in m^ny country 
yafds; but where, the demand for bricks is extensive, 
machinery is usually employed, the clay being either 
r/rouncTby rollers or pugged in a pug-mill. This latter 
process is also called grinding in some districts, so that, 
in making inquiries respecting the practice ot^i^ticular 
localities, the reader should be careful that he is not 
misleci by the same name being applied to processes 
which are essentially different. 

When rollers arc used in the preliminary procqsse.s^ 
the labour oC tempering is much reduced. Their use 
is, however, occasionally confined to the process of 
teinpering,. which is then effected as follows : — The 
clay, which has been left in heaps throirgh th^ -^inter ‘ 
to mellow, is turned o'^er with fvoo^^cn s^mvels (water 
being added as required), and wheeled to thtJ mijl, 
where it is criished between the rollers, and falls on a 
floor below them, where it is again turned over, and 
is then rBady for use. 

^^hen the clay i.*^ sufficiently juild and free from 
lime and ironstone as not- to require c:ru3hing, temper- 
ing is done^by spade labour and treading or pugging; 
but in the districts where rollers are used, brick-earths 
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are ^ generally ‘SO inSurated tjijft a great proportion 
couid not be, rendered fit for use by the or(^nary 
pi^cesses. The advantages arjd tlisadvantages • of 
th« usRe of rollers are considered at stme length in 
Chap. V. 

Although in some country pMces^ where the 
decaand^or bjicks is very small,. tempering is still 
performed by treading and spade labour, flie pug-mill 
is very extensively used near London, and in most 
places where the brick-earth»is of mild quality, so* as 
not to reqirtre crushing, ifnd the demand for bricks 
sufficiently constant to make it warth while to efect 
machinery. • 

The pug-mill used near London is a woo/len tub, 
in sh^r^^4>,n inverted frustrum of a cone, with an 
upriglit revolving shaft passing through jts centre, 
to which are keyed a number of knives, which, by 
their motion, cut and knead the ciay, and three* it 
gradually through the mill, whence it issues in a 
‘•ihoPoughly tempered state, fit for the use of the 
moulder. Some contend that the pug-mill is no im- 
provement on the olc^ system of tempering by manual 
laboi^ir ; but, without entering into this question, 
can b«1io dottbt that it dyes its wor^ v^*y thoroughl\^ 
aifd its usris^preveftts tlie cliancemf the tempering being 
ihiperfectly performed through the negligence of the 
worlvinen. . • 

In Staftbrdshire and in other places with large 
brickyards, steam |R)wer^s used for driving; both 
rollers •nd pug-nfill, a^d the case of the latter is* 
usually a hollow cast-ir#n Cylinder instead of being 
made of wood. Horizontal pug-mills are*also substi- 
tuted for v^tical ones. 
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^ Moulding . — A brifcjc-mould is*a kind of bowF with- 
out te^ or bottom, and the process of movilding consists 
in dashing the tempered clay into the mould wkh 
sufficient forceito makedihe clot completely fill it, after 
which the superfluous clay is stricken with a slip of 
■ w>)od termed q, stHtce, and thenewly-made brickis either 
turned out on a drying floor to harden,^ or oita bo^rd 
or pallet, orl which it is wheeled to the hack-ground. 
The first mode of working is known as slop moidding, 
because the mould is dipped in water, from time to 
time, to prevent the clay from n/lh/^ring *10 it. The 
sec(5'nd ^method may be distinguished as pallet mould- 
^ ing or sand moulding ; as in ^his process the mould 
is not w.etted, but sanded. These distinctions, how- 
ever, do not universally liold good, becaug^ e^Jn some 
places slop-moulded bricks are turned out oiTpaRets. 

• These differences may, at first sight, appear trivial, 
but thf^y affect the whole economy of a brickworks. 

In slop moulding, the raw bricks are shifted by hand 
from the moulding table to the drying floor, from, 
the drying floor to the hovel or drying shed, and from 
thence to the kiln, It is, therefore, requisite that the 
"v^orlfs should be laid out so as lo make the dis^nce ^ 
to which the bricks have to be carried- the shortest 
possible. Accordingly/ the kiln "is placed ip a centfal 
situation in a rectangular space, bounded on two oc 
more sides by the hovel, ^nd Ijhe drying and wording 
floors are formed round the outside of the latter. 
There ar^, of course, some exceptions; but, where 
practicable, the drying floor aftd horel are plaged close 
to the kilns, ' , 

In the jf.’ocess of slop moulding the nqwly-made 
byick is carried, mould and all, by a boy to the flat, 
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or drying floot^ on which it ij^fearefully deposited^ 
and whilst this, is being done, the moulder mal^s a 
sec<fnd brick in a second mould, ^th*e boy returning 
witii the firs^ mould by the time the sefond is being 
finished. As soon, therefore, as the floor becomes 
filled for a certain distance from the fhoulding tabla^ 
the Jatter'must^ be removed to a vi^cant spot, or the 
distance to whicli the bricks must be carfied \yould 
be too great to allow of the boy’s returning in lime 
with the empty mould. ‘ * 

The mouWing table is sfmply a rough table, made 
in various ways in different parts o{ the country. ‘It 
is furnished with a wateV-trough, in whicji the moulds 
are di!^:»ped after each time of using. . 

In moulding or 'sand moulding but one 

mouhf is used. Each brick, as it is moulded, ^is turned 
out on a pallet, and placed by a boy on a hack-barrovi, 
which, when loaded, is wheeled away to the. back- 
ground, where the bricks are built up to dry in low 
waits called hacks. Oile moulder will keep two 
wheelers constantly employed, two biirrows being 
always in work, whilst a third is being loaded at the 
, moulding stool. When placed on the barrow, it.iflr 
of corftparati\«ely little consequence whether the bricks 
hal^e to wheeled yards or* 50 ; and the distance 
ftom *the moulding stool to the end of the hacks is 
soraeUmes considerable, but; should nether be so great 
as to require more tlian two wheelers. 

In the table usei for ‘^mllet moulding, for which 
the mc^dd is usually ^anded* and not wetted, the* 
water-trough is omitted, and a page (see Chap. III.) 
is add^d, pn which the bricks are placed* preparatory 
to their being shifted to the hack-barrow. 
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* In some places, ^operation of mowldingijpartakes 
both^f slop moulding and pallet moulding, the bricks 
being turned ouJ ol pallets and taken on barrow* to 
the hack-groiind, w^fiilet the moulds are*wett«d aain 
^the ordinary process of slop moulding. 

^ Bnch mQidfh are made in a variety of ways. 
Some are made o£J)rass cast in four pieces ahd riveted 
togetl^er ; f?omc are of sheet iron, cased with wood on 
the fwo longest sides; and others again are made 
ehtirc^ly of wood, and owl'y the edges plated with iron. 
Drawings and detailed descriptions of ^?ach of these 
coi?structions are given in the subserpient chapters. In 
using wooden moulds the slbp-moulding process is 
almost necessary, as the brick would not leave the 
sides of the mould unless it were very^wM. Iron 
moulds a);e sanded, but not wetted. Brass, or, a^ they 
a're technically called, “ copper ” moulds, require neither 
sanding nor wetting, do not rust, and are a great 
improvement on the common wooden mould formerly 
in general use, but are very heavy, expensive, ®and 
will not last long, as the edges become worn down so 
fast that the bricks made from the same mould at 
the ^beginning and end of a season are of a difl^’ent 
thickness, and canfiot be used together. This is a 
serious defect, and a metal mould which ^ijl not ilist 
nor wear is still a great desideratum. It is esSentkl 
that the sides of the moujd should be sufficiently stiff 
not to spring when the clay is dashed into it, and it 
is equally requisite that it should not be made too 
'heavy, or the takingj-off bo^' would not b^.able to 
carry it to the floor. A common copper mould weighs 
about 4 IbO:, and, with the wet brick ip, it, about 
151 lbs., and this weight should not be exceeded. 
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Thereft«is a great 'difference i^n the quantity of 
bricks* turned o^t in a given time by the palkit- 
mouWing and by the slop-mouldhi^ processes. In 
slop® moulding 10,000 per wei.k is a high average, 
whilst a pallet moulder will turn out 30,000 and ' 
upwards in the same period! This arises in a great,, 
measure frOm the circumstance that in pallet-moulding 
the moulder is assisted by a clot moulder, who prepares 
the clot for dashing into the mould ; whilst in slop 
moulding the whole opcratioii- is conducted by^- the 
moulder alon(^. s 

The substitution of machinery for manual Ihbonr 
in the process of mouldir.g has long been a favourite 
subject" for the exercise of mechanical talent ; but 
although '^^great number of inventions liave been 
patented, there are very few of them that can be 
said to be thoroughly successful. The actual cost of 
moulding bears so small a proportion to the total cost 
of brickmaking, that in small brickworks where the 
rcfv material requires no grinding, the employment of 
machinery would effect no ultimate saving, and, there- 
fore, it is not to be expected that machinery will ever 
J)e gouerally introduced merely for moulding bricks.^ 
In works' situated near large towns, or in the execu- 
tion** of engineering works, the case is very' 

different, and a contractor who requires, say, 
I0,000/)00 of bricks to^be \nade in a limited time 
for the construction of a tunnel or a viaduct, can 
employ machinery with grooet advantage. For using 
shales apd stony ^clays',} machinery appears to be 
essential. A fuller description of brickix\aking 
machines \vill be found in Chap. VIII. ^ 

A point of some little importance may be herp 
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\nentionecl, viz. is advantage gained hf forming 
a }>ollow or fro(j in the bed of the brifk to formaa key 
for the mortar f 'tdiere are various opinions on* this 
point, but owe think it may be laid doY/n as a 
' principle, that if it is useful on one side it will be 
, still better on bo*th, so as to form a double key. 

In London, where the brick mould is jHaced a 
stock board, which is made to fit the bottom of the 
mould and the relative positions of the two are 
kept' the same, no difficulty exists in forming a hollow 
on the bottom of the bHck, this ^being^ effected by a 

fastened on the stock board. But this could not 
bo done on, the upper side, Hvhich is stricken level. 
In slop moulding, the mould is simply laid T)n the 
moulding stool, or on a ‘moulding board m«h larger 
than th^-mould, and both sides of the brick arc flush 
-with the edges of the mould, no hollow being left, 
Unless the moulder thinks fit to make one by scoring 
the brick with his fingers, which is sometimes done. 
When presses are used in moulding, it is equally etTsy 
to have a frog on one or both sides of the bricks. 

Presses are used to a considerable extent for press- 
ing brick's when partially dry, to improve their shape: 
and to give' them*' a smooth face (see Shapt^r VIII.). 
In some instances bri-cks so pressed seal'' "^n exposure 
to frost, and it is then bettor (though more costly) 
to dress the law brick with a beater, as desedbed in 
Chap. V. This pressing or dressing also corrects 
any twisting or warpin^^ which may have occurred 
' during the earlier stage of r rying: 

IhnamenUd hricks.^lP^i great practical difficulty 
in making^ moulded bricks for ornameUtal wevrk is the 
i'varping and twisting to which all clay ware is subject 
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in the proems of burning. This difficulty is especially 
felt in waking large articles, as wall copings, etc. 
mouldfing goods of this kind it ii’ usual to make 
perfowitioRS through the mass, to. admit , air to the 
inside, without which precaution it would be impos- 
sible to dry them thoroughly; for,* although the 
outsidg would become hard, the insid^ would remain 
moist, and, on being subjected to the heat of the kiln, 
the steam would crack and burst the whole. On 
account of the difficulties experienced in manufactr.re, 
the production of largo ornamental blocks is confined 
to the use of the less plastic clays, technically kn^wr 
as terra-cotta clays,” and some loams. Fireclays are 
usually admirable for this purpose if a red colO’ur is 
not desired. 

Drying.— T \\q operation of drying the green bricks 
requires great care and attention, as much depends upon 
their condition when placed in the kiln. The great 
point to be aimed at is to protect them against sun, 
wimd, rain, and frost, and to allow each brick to dry 
uniformly from the face to the centre. 

Slop-moulded bricks are usually dried on fiats or 
drying floors, where they remain from one daj^ to five, 
or six, according to the state of the weather. When 
spreati out on the fiooi' they may be'sprinkled with 
sand, which absorbs superfluous moisture, and renders 
them less liable to be cracked by the’ sun’s rays. 
After remaining on the floors until sufficiently hard to 
handle without injury, they^arc built up into hacks 
under coyer, where -they /vemain* from one to three 
weeks, until ready for the kiln. In wet weather ttey 
are spread out on the floor of the drying shed^ and great 
care must then be taken to avoid draughts, which would 
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cause the bricks *to dry faster on pne skle than the 
o^her. To prevent this, boards spt edgeways are 
placed all rofeiKi the shed to check the ciTi’rents 
of air. ’ , , r 

The area required for drying bricks in this manner 
is comparativ^ely small,'’ as they remain on the floors 
but a short time, and occupy little space whenl^acked 
in the hovels. The product of a single moulding stool 
hy the slop-moulding process seldom exceeds 10,000 
’per week, and the area occu[)ied by each stool is, there- 
fore, small ill proportion. Half an acre for each kiln 
•?nay be considered ample allowance for the working 
floor and hovel. 

Some bricks arc not dried on flats, but arc hacked 
at once on leaving the moulding stooj,, and remain 
in the hacks much longei*. Thus, when pallel-mould- 
ing, a good man, with his assistants, will turn out 
•from do, 000 to 40,000 bricks per week, and the 
clamps contain from (10,000 to 120,000 bricks and 
upwards. If the bricks are to be burned in a«cla«ip, 
they are usually taken direct to the hack-ground, and 
several weeks must elapse before they are sufficiently 
' - dry to be used in the construction of the clarnp.^ pricks 
may be sinrilarly'dricd on hacks and '■then burned in 
kilns. * m 

From these combined causes, the area Sccupied 
by each stoOl is greater than in slop-moiilde4 bricks, 
and it is not unusual for two or more acres to be 
required to dry tlie brides made by each moulder. 

The leading poihts on {rVhich depends the differ- 
ence of area required fo’’ each !noulder may be 
summari;^‘d as follows : — ’ 
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Slop-inouldcil bridka, hacked ^ Pul let- moulded sand Btoeka, burut 

undej 00 ^^, and turut in ^ jk clamps. 

kiln% 


Dried one day on ilats . . . 

Closely stacked in liacks 17 1 
cemrscs hi^di, placed close > 
together under covet . . . ) 

licniRin in fehctVlO to IG days 
Kate of*production pen 8tot>l, ) 
about 10,000 weekly . . f 

Kiln holds about :}0,000brick.s, 1 
and may bo fired once in 10 > 
days . . . . . . ) 


1st ll.ickei\jat once. 

t Ducks loosely stacked in 
hacks, 8 contses high and - 
^ bricks wide, with 9 ft, 
spaces boKviaai the hacks 
did llcinain in hacks 8 to G weeks. 

i A gang w\ll turn out 80,000 to 
Itli "l 10,000 per \\oek. 

J (damp contains G0,()0(r to 
htli I 120,000 laicks, and bums 
I ' ,''iom 2 to G wei'ks i- 


In places where brickmaking is conducted' cn a 
large scale, the hacks art? usually built in the open 
air, and, protected Iroin wet, trust, and excessive dicat, 
by straw, ^reeds, matting, canvas screens, tarpaulins or 
wooden <coveti? and side boards or “ loos.” 

Where pressed facing bricks are made, and in many 
yards where bricks are made by machinery, drying 
sheds either in the form of steam or llue-hcated boors 
(%■ ,86) or of “tunnel dryers” (Figs. 73 and 74) 
are used. The latter luivo a large output and arc 
generally satisfactory when skilfully constructed, but 
require care and skill m u.se. For very small yards 
t*hey arg.less psed, and for worksv which are only 
open^uring the sui,nme>J' mcrtiths the system of drying 
in tacks iiiTlie open air is still largely used. 

As an instance of the ca^-e and attention required 
in drying some clays, it niay be mentioned that many 
bricks will crack or even fall pieces if the sup, shines 
on them during the earliep stagosoif drying. Even in 
sheds anci tunnel-dryers * the greatest precautions 
must be taken fo avoid draughts, and the ijq^pliFation 
of too mucli' or too sudden heat. Drying is, in fact, 
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one of the most delicate pro«bleinfe wlilcli^ the brick- 
;jjaker has to face When he is dealing witli “ tender ” 
clays. (, 

It is scarcely necessary to observe that different 
clays require diflerent treatment, according to their 
composition, ^iome bricks bearing exposure to sun and 
i*ain without injury, whilst others require^ito be care- 
fully cohered dp to keep them frorli cracking under 
siiirilar circumstances. 

, The bricks should be as dry as possible before 
they enter the kiln, or serious difficulties may arise. 
Jf tliey are to be clamp-burned, this dryness is 
even more important than when kilns are used. 
In the latter mode of burning, the heat can be 
regulated to great nicety, and if the green bricks, 
when first placed in the kiln, are noi thoroughly 
dry, a gentle heat is applied until this is effected. 
In clamping, however, the full heat is attained 
almost immediately, and therefore the bricks must 
be thoroughly dried, or they would ffy to pieces^, 

During drying, clays shrink— some of them very 
considerably. If this contraction, or shrinkage, is 
more than 1 Jin. for each foot of original length, some 
non-plastic material, such as sand, „grog,, chalk or 
“soil’' must be added to ieduv .0 it to the above or a 
smaller amount. v 

Bnrning — Bricks arc burned in clamps or in kilns. 
The latter is the common metnod, the former being only 
employed in burning brinks made with ashes or coal- 
dust. It should be observed, however, tliat the name 
of damp is applied also^ to a pile of bricks arranged 
for burning in the ordinary way, and covered with a 
temporary casing of burned brick to retain the heat ; 
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but this must’not be* cctfifounded with close-clamping 
as prattisid in tfte neighbourhood’ of London. A 
Tlfe peculiarify of clamp burning. if^,that each bi^ck 
contains in itself the fuel necessaiy for its vitrifi- 
cation; the breeze or cinders serving oiAy to ignite 
the lower tiers of bricks, frojn whichjihe heat grad- 
ually spre^^s over the whole of the clamp. ■ No spaces 
are I5ft between the bricks, which arO closely stacked, 
so that the heat to which tliey are exposed may be 
as uniform as possible. It is unnecessary here to gf) 
into the deta^s of clamping, Ls they arc very fully 
given in Chap. III. ' ' , 

A1cil)i is a chamber in which the ixrecn bricks are 
loosely stacked, with spaces between them for the 
passage of the heat, and b{ilo3d by fires placed either 
in arclmf firfnaces under the floor of the kiln, or in 
fire-holes formed in the side walls. 

There are many ways of constructing kilns, and 
scarcely any two are exactly alike ; but thosd used 
foi* l^icks may be dividedunto five classes: — 

1st. The common rectangular or Scotch kiln 
with fire-holes in the side walls. This is formed 
by building four walls»enclosing a rectangular space, 
Vith *a narrow doorway at each .^end, and narrciw- 
arcli<3d openings in the skle walk' exactly opposite 
to each otlTer. The bricks are^ introduced throucfli 
the doorways, and loosely stacked wjth consider- 
able att, the courses being* crossed in a special 
manner, so as to leave cjjntinuous openings from 
top to bottom of the jjpile to .distribute the heat. 
In the It^wer part of the kiln narrow flues are ’left, 
about 8 in. wide and aboiit 2 ft. or 3 ft. hi^h, connect- 
ing the hre-holes in the side walls. The kilns having 
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.been Hllcd, the douuways are bvicked u[)*and plastered 
^ . '^th clay to prevent' the ingress of coid air ; the' top oi 
the kiln is covore*^ with old bricks, earth, or boardsj 
to retain the heat, and the firing is carried on by 
burning coal in tJic fire-holes. A low shed is gene- 
rally erected (^n each srIc of the kiln to protect the 
fuel and fiicinan from the weather, and to prevent the 
wind from urging the fires. The details of the 
management of the kiln are given in Chap. V., and 
need not be here repeated. This kind of kiln is the 
simplest that can well bg ado})ted, and^is the kiln in 
cpnnnon use through the Midland and Northern 
counties, and in some parts of Scotland. 

2r>/i. The rectangular kiln with arched fuimaces or 
Newcastle kiln. This consists also of a rectangular 
chamber, but it diflers from the tirsu in ..having 
arched furnaces at one or both ends of the kiln. 

The flue is at one end (if single fired) or in the 
centie (if double-fired), and connects to two short 
chimneys on toj> of the kiln or to a separate shaft by 
means of an underground flue. The fuel is sometimes 
fed through openings in the roof as well as into the 
ordinary, fire-boxes (see illustiAtion in Chap. VIL). 

In a modification of this kiln, now seldom' used, 
the fires are placed below .the ground-lo^ el,., and 
deliver their products into a flue beneath the kiln 
floor. This Jloor is formed like lattice-work, with 
numerous openings from the furnaces below, uhrough 
which The heat ascends.^ The top of the kiln may 
be '"overed by a mcKvable wooden roof, to retain the 
heait, and to protect the buining bricks from' wind and 
rain, out this is seldom considered necessary. These 
kilns are Targely used in the north-east of England. 
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3rd. cir^Iar kfln and cu}3«la. The former 
domecl over at {he top (Fig. 5C^. The fire-holes i^?e 
merdiy openings in the wall. If Aie< latter are pro- 
tected fipm tte wind by a wall Jbifilt roimd the kiln 
— which at the same time forms a chimney — and 
part of the dome is omitted, a cup^^ kiln is pro-k 
duced. Tkese cupolas are used in Staffordshire and 
the neighbourhood, and the heat employee^ in them 
is very great. Drawings of a cupola are giverf in 
Chap. XIIL, with an account the manner in wMcft 
the firing is ccmduciipd^and therefore it is unnecessary 
to describe any of these details here. 

4th. The downdraughi kiln (Chap. XIV.), is similar 
to the fyie just mentioned, except that tl^c ga.scs1^trike 
against tjic inside of the dmne, are dellected down- 
wards, and pass out through a central fine o^ “ well ” 
in the floor of the kiln. Such a kiln permits *the pro- 
duction of the best (pialities of facing bricks, but is 
somewhat costly in fuel as compared with chamber 
kiins>on the continuous ” princi[)lc. For small yards 
making facing bricks, a rectangular or cii^ular down- 
draught kiln is one of the most suitable that can be 

erected. * * ^ 

• • 

5th., The C(¥^tinuous kiln, in w4iich a number of 
kiln» or chambers# are* connected !n*such a manner 
thsrt tllb heat from one passes into the next and so 
on until it is spent, when the, gases are taken to the 
chimney. 

In this manner blocks *iay be burned vfith one 
quarter to half o^ the •fuel re(^uired by the iJilns 
previousfy mentioned. ^ ^ * 

The object in using a continuous kiln k to utilize 
as nearly as possible all the heat produced from thq 
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fuel. In single kijns this is impossible’, a| the heat 
fr^un the kiln is, for 'the most part,Jallowecl tj pass 
away up the ckinVney, and so is wasted, unless ft is 
used in a w^-ste hdat^dryer. 

The continuous kiln was first introduced into 
this country by. Friedrich Hoffmann, but many modi- 
fications of it still bear his name. To Hoffmann is 
undoubtedly due the credit of the greatest improve- 
ment ever made in the construction of brick-kilns, 
for*his many successors. and imitators, whilst improve- 
ing greatly on the striActural arrangement of the 
kilns' which bear their names, have, in every case, 
made use of Hoffmann’s continuous ” principle, which 
is a special adaptation of Siemen’s “ regenerative 
heating ” to the needs of the brick manufacturer. 

The use of this kiln or one of its modifications 
has now spread to almost every part of the civilized 
world. 

Fig. 1 is a lialf-plan on top of tl\e kiln, the other 
half being a horizontal section at the level .,the 
dues, leading into the central chimney-stack, as seen 
in the vertical section. Fig. 3. Fig. 2 is a diagram of 
oithe whole to a reduced scale,’ which is referred to in 
illustrating the description of the mode of working 
of the kiln. Fig.' 8 is a vertical section. *. 

The furnace or oven consists of a circular channel, 
0, of any section, which receives the objects to be 
fired, introduced through doors in the outside wall ; 
the fuel is fed in by ap-^rtures formed in the top of 
the arch. Flues lead from the bed of the furnace 
to the smoke-chamber H, which surrounds the base of 
the central chimney, the communication with which 
can be cut off when required by means^ of cast-iron 
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bell-shapjd covjefs. •An intercepting damper cai^* 
be loitered or fjaced in grooves built into the wjirfls* 
of tke furnace immediately behind^ es#ch Hue, so as to 



Fig. 1.— Plan of Iloflmanu kiln. 


Fig. 2, — Diagram of continuous kiln. 

.separate ^it at any»distif#ct or equidistant compart- 
ment. The fuel •passes ttrofigh apertures which are 
constructed, in Hhe arch, and falls througii channels 
formed by the objects to be burnt to a chamber iij 
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bed of the furpace, from w^ich a certaip number 
oWmall flues radiate to produce a f!‘ee currenf) from 
fire to fire. In^ pfe-ctice it is found better to divide 
the kiln int^ twelve or more (imaginary) cha;iibei;s, to 
‘ which there are twelve entries or doorways, and the 
, same number flues cofnmunicating with the smoke- 
chamber, and just as many openings in the arch for the 



reception of 'the large intercepting dampers— thus the 
kiln can be divided at any one of the twelve parts. 
For cle'^rer distinction, ihese compartments may be 
numbered, as in Fig. 2 fr^ym 1 ^o 12, of which two, 
Nos,rl2 and 1, we wilt suppose are separated by the 
intercepti^ig damper. Suppose tho ifre^ in full 
(.operation — the doors leading to the compartments 1 
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and 2 be’jRg open, No. T. for filliyffwt with fresh goodv^' 
and No. 2 for taking out those aliVady burned. '>>fte* 
chambers Nos, 3, 4, 5, and 6, whic^ ai’e all filled with 
burned .goods, arc gradually .cdbling #by the air 
entering through the doors of Nos. 1 and 2, and as 
it passes on through warnffer and at last glowing 
war^, it \fill result that the kiln fires are supplied 
with atmospheric air almost as hot as tl>e furnace^ 
itself. In chamber No. 7 the fire is burning**and 
when its contents have reachej the desired temperfr 
turc, No. 8 wtll liaise ,arriv(?il at such a degree from 
the absorption of the waste heat, that th(? fi^l 
introduced from the top€s instantly inflamed. 

Thd compartments Nos. 9, 10, 11, ^lul 12 will be 
dried off, and heated one after another by the waste 
heat Wiiich passes through and expends itself on the 
contents of these chambers, and on its arrival in No-, 
12, meeting with the obstruction of the large damper, 
it is conducted by the small flue to the chimney, 
mth its temperature again so lowered that it will 
only just support the draught. No. \ being now 
filled again and its doorway tightly closed, the damper 
.between 12 and 1 is*lifted and lowered between I,- 
and 2.. •The Jjell damper above* the uiouth of the 
fiue*No. 12 is low»red,*and*that ^flTo. 1 lifted. Thc‘ 
doorway of compartment No. 3 is opened, as its con- 
tents "^ill be sufficiently coohid to be taken out, while 
No. 2, which is empty, can be filled again. 

In 18G4 Professor J. Jhomson, of Belfast, read 
a paper^ on the lianuft^ture 5f bricks, before* the 
Chemico- Agricultural Sqpiety of Ulster, in wbicTi he 
referred^ at considerable length to the Hoifinann kiln. 
The following is an abstract of his paper : — Having 
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'explained the cliieip rpethods ih use for wo'i’king the 
and forming /it into bricks ready for the kiln, 
the author tujnetl attention to the loss of ^eat 
which occufti in tile ordinary modes of buiniog bivcks 
• in common kilns. This loss is twofold. First, during 
the burning of the bricks the air which Inus passed 
through the fuel, or among the heated bricks, and 
‘ the smoke, including the gaseous products generally, 
pass' away from the kiln to waste at a very high 
beii-i^ierature, even at ,a red heat, during a consider- 
able part of the process,* SecQuctly, wken the bricks 
fU’e rUi.^ed to the high temperature re(|uire(l to burn 
them, and render them permanently hard, the great 
store vif heat which they contain is entirely .thrown 
to waste while they ait) left to cool. In »^his new 
kiln a j;emarkable economy of fuel is effected, by 
.saving the twofold loss of heat already mentioned : 
jprst, it saves the heat of the gaseous products of 
combustion and unconsumed air passing through and 
away from the burning bricks, by applying this Iviat 
effectively yi drying the new fresh bricks about to 
be burned, and raising them up to an incandescent 
•^.temperaftire, so that only a very slight addition of 
heat from dgnitoil fuel is re(|uired to .complete 
their burning; dnd, [^econdl}', it sa#vTS the heat of the 
cooling bricks, after their having been sufhbiently 
fired, by applying it ajj aoain in warming ^thc air 
which goes forward to supply the fires; so that the 
fuel is burnt with air ab-eady at nearly an incan- 
. descent temperature^ instei^V. of Requiring, as usual, 
to lie^t the air for its, own combitstion. Professor 
Thomson ^escribed, as an example, the ^ large kiln 
at Hayfield Park, near Belfast. The kiln was built 
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in the torn of a large *arched pasj^ge, like a railway* 
tunnel, bending Jound in going forward on the grou|j(^r* 
till kb closes with itself to form a grejit circular ring- 
chapiberj wit|^in which the burpiifg of yiie bricks is 
carried on. This ring-chamber may be of any con- 
venient dimensions, 160 ft. diameter being a suitable 
size. Round its circumference there^arc twenty-four ‘ 
entrance doorways, admitting of being closed with^ 
temporarily built bricks ami clay, so as to retai!^ the 
heat and exclude all entrance* of air by the doorvs»j« 
so built up. •The .great rkig-chamber may now bo 
conceived as consisting of twenty-four compai’Unei^ts 
or spaces, with one of tli^se doorway^ to each. In the 
centre^f the ring a high chimney is erected, and from 
each of Jhe twenty-four compartments of the annular 
chamlter an^underground flue leads into the^chimney. 
There are, then, twenty-four of these Hues cUnvergin^ 
towards the centre like the spokes of a wheel, ar^d 
each Hue has a valve, by which its commumcation 
wiAii the chimney can be cut oH*. Arrangements are 
made by which a partition like a damper can be let 
down at pleasure, or otherwise placed, so as to cut 
^off all communication between any of the twenty-, 
four cctfupartii^ents of the ring-kiU and .the next one. 
Let*us now supp(^e t?ie \^orkin^ •dP the kiln to have* 
been Already fairly established; for, after being once 
kindled, the Hre is never ex|inguished,*but the burn- 
ing of new bricks and* the removal of the finished 
product are carried g>n by^a continuous and regular 
process ^from day ^to cW^y. Ta^o adjacent contpart- . 
ments have thi,s day their .entrance doors ope^, all 
the rest b^n^ perfectly closed. By the arrangement 
of the valves in the Hues, and the large partition, the 
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vair which gets admittance alone by the*two open 
has to go rofjihh the whole circuit of ^the'" ring- 
kilh in order tp Ite drawn into the chimney. 5fom 
one of the ^wo open compartments men are taking 
, out the finished and cooled bricks, and in the other 
one they are building lUp newly formed unburned 

* bricks which not yet quite dry. The,, air, enter- 

* ing by these t\(o compartments, passes first among 
briqks almost cold and takes up their heat, and then 

' gO^§ forward to warmer bricks, and then to hotter 
and hotter, always carrying the heat pf the cooling 
bricktS forward with it till it reaches the part of the 
ring diametrical'iy opposite J.o the two open and cold 
compartments. At this place it gets a final ai^cession 
of heat' from the burning of a very small quantity of 
small coal, which is dropped in among thS^ bricks from 
time to iime by numerous small openings furnished 
with air-tight movable lids. Thus at this part of the 
kiln there is generated the full intensity of heat which 
is required for the burning of the bricks. Tha.llPf 
air, including the products of combustion, which, for 
brevity, we may call the smoke, though it is really 
^jierfectly. gaseous and free frofa sooty particles, then 
pai^ses forward to yic bricks, which, by^its coptinuous 
-current, are beitg< heated*^ and it^ passes on among 
them from hot bricks to those which are less aud l^ss 
hot, heating them as it goes, and then passes on to 
those which are still damp, Vlrying them as it goes ; 
and then it passes to the^chimney, in a state almost 
cold, ‘and saturated with tbe^ moisture, in the form of 
steam or vapour, which it fias taten from tne damp 
bricks. Op the following day to tha^^ on which the 
operations just described have been going 'on, the 
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partition *s shifted forwards by^^the space of one 
compartment, aid a corresponSiiw change is ma^lti 
as t# the flue which is to commuijicate with the 
chii^ney,^ and^as to the pair o^ c6mparfcments open 
for the admission of air and for the removal of finished 
cold bricks, and the building %n of fresli damp bricks; 
and so the«air, including tlic product^ of combustion, 
at the end of its circuit in the annular chamber, just 
before passing ofi' to the chimney, now passes aifwng 
the fresh bricks which were described as built in-ojt 
the yesterday «of thjs new day. The place wliere the 
small-coal fuel is thrown in is also advanced rt)UQ<l 
the circle by the stagevt of one compartment ; and 
so no\^ the whole process goes on jusi as dt did 
“ yesterdg,y/’ The lire thus makes a complete circuit 
of the* annular chamber in twenty-four working 
days. The whole ])rocess may be left dormant on^ 
Sundays, merely by the closing of all apertures for* 
the admission of the current of air. The same kind 
of ,Jj»iln, with the same process of working, is appli- 
cable in the burning of lime; and both for the brick- 
burning and the lime-burning, the saving of fuel, 
relatively to what is^ consumed by the ‘ordinarv 
method^, is sipch as to appear at\first , sight almost 
incredible. ^ ^ 

• Th^; original Hoffmann kilns were circular, but 
most of the modern ones arc jn the form*of a rectangle 
and semicircular ends (Tthg. 4). Some of the still 
more recent patterns consi^f' of two rows of chambers 
placed back to back: and, are almost perfectly Rect- 
angular in plaiv The most recent continuous ^iln 
is almost sgua,re in the external plan, th,^ “ tunnel ” 
being bent backwards and forwards on itself in ^ 
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remarkable manner ^so as tcf form an eKceedingly 
*J^mpact kiln. * | * ' 

The originail Hoffmann kiln had no permanent 
partitions, l|ut foi* IvJrning facing bricjcs, t(jrra-Qotta, 
' etc., it is found to be advantageous to use permanent 
partitions of brick \vork»and to burn the fuel on grates 
instead of arno^st the goods. The slight additional 
amount of fuel burned is compensated by the improved 
col«\ir of the goods. 


i III 



III! 


Fig. 4. — Sectional plan of modern continuous kiln. 


^ A com})lote description o^ the different types of 
cobtinuous kilns ;iow in use in this ^country woul3 
occupy a volume much Ictrgci^ thtyi the presenfo one. 
Some of their main characteristics are mentioned^ in 
“Modern Bpickmaking.” Further details can be 
obtained by a study of the advertisement^ in the 
variousifrade papers, or on application to their editors. 
It should, however, be rejnembered that not all 
patent continuous kilns are equally valu^ole. As 
no one kil^ can be used satisfactorily for every kind 
of bricks, it is always nece.ssary to exefeise the 
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greatest cm'c *to avoid •making pwous errors in the ' 
choice* of a kiln. I ^ ^ * 

Kor satisfactory working, a ^cc^ntinuoiis kiln 
should h^ve ay average output of fit least) chamber 
a day or six chambers per week. For lesser outputs 
the difficulties in working arc; considerably increased. 
8o that \Wieie the output is not Sufficient for a 
complete continuous kiln — for this type of kiln is 
not suitable for very small or irregular output^^a 
semi-contlmions kiln may be •erected. This is real^j^ 
a portion of a continuous kilK, but instead of working 
in continuous manner, the heating is started ’a^ one 
end and is continued until the bricks at the other 
end ar(i burned. The kiln is then allowed Uj cool, 
and is cpmpletely emptied ‘before being restarted. 
The advantage of the semi-continuous kiln over 
single, intermittent ones is a considerable sAving in ^ 
fuel (though not so great as in a complete continuous 
kiln) and if it is designed to form part of a con- 
tiru»8us kiln, the latter may be completed whenever 
the output justifies it. 

When a kiln has been in use for a short time it 
^vill need a certain amount of repairs, and if not 
raaintaiend in good condition will lupidly, deteriorate. 
Henfe it is unwis.'^ to’^cut^'down original cost of 
epecticfii to such a point that good construction be- 
comes jm possible, for a badly erected kiln is a 
perpetual source of anxicly and expense. 

The site on which a ,Viln is erected ifv highly 
important ; if the groi>:pd is Badly drained (ffi is 
damp, the moisture will ri.«o during the tiig^ '*the 
kihi is being heated and will cause a considerable 
amount of damage to the bricks being burned. If 
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a kiln must be greeted on u damp site ^ivhich does 
^ iiot permit of drf linage, a special fmndation should 
be constructed, u 

The iisv^al meuhf^d of ^jlacing bricks in a kiln is 
to cross them, leaving spaces for the passage of the 
licat, but therq arc objections to this, as many bricks 
show a dirferent coloui-, where they have been most 
exposed to the" heat. 'I'lius in many parts of the 
couhtry, the bricks exhibit a stripe of a lighter 
tir> than the body of tlie brick, which shows the 
portion that has been «nost ^exposed# In burning 
bricks* that require to be of even colour, this is 
guarded against by placing them exactly on each 
other. 

On first lighting a*kiln the heat is applied very 
gently, so that the moisture in the bncks may be 
gradually evaporated (“ water smoking”). 

The bricks are then thoroughly “ dried,” which 
is known by the steam ceasing to rise, or more 
accurately by inserting a cold, polished steel^bar 
(poker) into the kiln, withdrawing it after a few 
seconds and noticing whether there is any moisture 
condensed on it. If no deposit is formed the bricks 
may be coiv'^iderc^l to be dry. After this,. the fires 
are increased, ^nd jn the case of an open kith the 
top is covered with turf, old bricks, soil or aJjhes»to 
retain the heat. , ^ 

As the heat increases, khe mouths of the kiln 
are stepped to check ^the draft, and when the 
burning is completed, alj^-opepings are ^plastered 
over io exclude the air, and the iires are allowed 
to go oui*. After this the kiln is> oj; should be, 
allowed to cool very gradually, as the soundness 
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of the bri«ks‘is liiuch* injured 
too soon. ^ I 

F^iel , — Pit coal is the fuel 
the (quantity required is 7 to 12 per i.OOO bricks 
for a single kiln of the Scotch, Newcastle or Down- 
draught kilns, or 3 to 5 cwt. per 1000 bricks in a 
continuous Jiiln. These ligures are sq/inetimes largely 
exceeded, for mucli depends on the'’ quality of the 
coal, the construction of the kiln, the clay and- the 
skill with which the bricks are stacked. 

Wood is so^ietimes used ais fuel in the pi uiiiiiiiiuiy 
stage of firing, but not to a great extent. • o ^ 

Shrinkage . — During fhe burning, uhe clay shrinks 
still further, and, losing its plasticity, become® rigid 
and stonelike. The temperatui-e required ‘to do 
this aifd to**" produce good, sound bricks depends 
upon the clay itself and the manner in which it is 
manipulated. 

The shrinkage depends, to some extent, on the 
prqjjortion of ‘'true clay”’ in the material, and on the 
proportion of free silica present, as the latter expands 
on heating. 

During the burnilig jmrtial fusion occurs, the 
molten ^material, on cooling, solidifies and cemeffts 
the •eraaining particlc^i into a sU’-l^ng mass. The 
extent* to which this fusion is allowed to occur 
depends on the purposes for which the bricks are to 
be use(J. 

If the temperature rises too rapidly the bricks 
may become discoloured, trequeiatly showing a black 
“core” br “heart” when broken, or the fusion may 
occur so extensively that the bricks may swell, twist, 
or even lose their shape through collapse. 


by opening the kiln 
coAinvonly used, and 
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The foregoing sketch of fthe chief op^erations of 
^ brickmaking anc^sdme of the principles' on which 
they depend is necessarily brief. It need har(jly be 
said that t^e ilin^trations might be greatly extended, 
as there are scarcely two counties ' in England in 
which the processes c-re exactly similar, but this 
would lead fai\beyond the limits of a Rudimentary 
Treatise, and enough is given to s^iow the student 
thg* intrinsic interest of the subject, and to enable 
J^m to study larger, books on Cl ay working and 
Ceramics, and to thii^k ,and examine for himself. If 
he be induced to do this from (he perusal of these 
pages, the aim ^ of this littj.o volume will have been 
completely fulfilled. 


CHAPTER III. 

y 

HAND lUUCXWAKING hN fUE VICINITY OF T^IE 
LONDON AND HAMPSHIRE BASINS. * 

An important brickmaking area extends* over a 
large part of Essex, Kent, Middlesex and westward 
to vHamp.shire. Tkis area^ consists of two distinct 
pov'tions shown on geological map^s as the London 
and 'Hanjpshire Basins. ‘Brickmak^ng^ is, in fact, 
carried on to a great extent all round the metropolis, 



HAND BRICKMAKTNG NEAR LONDON' 63 # 

but the pijinclpal ‘brickfields are ^situated north of 
the Tliara(?s. 

Sjiccial methods of manufactiirc^are used in these 

districts, tlie materials beiim difFereiiL to those 

• • • . . . * ^ 

employed for brickmaking in other parts of the 

country. • 

The clii^r characteristic of this l^ind of brick is 
due fo the use t)f dust sifted from •breeze (p. 07), 
which is tliorouglily incorporated witli the brjck 
earth in the pug-mill, so that, each brick becomqs^.. 
kind of fire ^all, and contains in itself the fuel 
re([uired for its vitrification. In building the clamp^ 
the bricks arc stacked c[oso together, and not as in 
ordinary kiln-burning, in which openings a^ left 
between the bricks to allow of the <listribulion of 
the heiit frofti the liv(‘ hol(^s. The efiect of these 
arrangements is to produce a steady unifown heat, 
which vitrifies the bricks without molting them. 
Those bricks which arc in contact with thS live 
hol^ or flues melt into a g'reenish-black slag. 

1 . MATERIALS. 

• 

* 1st. Brick-earth . — The brickinakers in the vicin+ty 
of I^nclon derive their pwncipal '.;ipplfos of brick- 
earth .from the alluvial deposits lying above the 
London Clay, the blue clay not being u^ed for brick- 
making at the present daiy. *The general character of 
the brick-earth may be described as being a gravelly 
loam, passing by fine grjdftions^into either a strong 
clay or fhto marl, ot’, as if is technically called, irmlin 
— an earth containing ?i considerable (quantity of 
chalk inf fifte particles. It is convenient to classify 
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the several qualities of brick-eArth ' under three 
heads: strong loam, and makn, though this 

classification, whillft best understood by the generality 
of readers, rvould ^ot be used by most brickmakers, 
who class these three (jualities of brick-earths as 
strong clay, mild clay, and malm. When the clays 
are strong; the^ are said, in brickmaker s language, 
to be fold. " 

, Strong Clay . — This is generally sufficiently free 
•-fisAm stones to ])c used without washing, and the 
bricks made from ib a^e hard and sound, but are 
babl"'- to crack and contract very considerably in 
drying, and to' become warped and misshapen in 
burni.^g. These defects are in a great measure 
removed by mixing the earth with chalk, reduced to 
the consistency of cream in a wash-mill.' This effects 
a triple purpose, for the chalk not only imparts 
soundness to the bricks, acting mechanically to 
reduce the shrinkage and cracking of the clay, but 
in the second place it acts chemically, as afflux 
during the burning, combining with the silica of the 
clay, so that a well-burned London brick may be 
considered to contain a cemcxit made of silicate of 
lime and alumina, binding the other particles ^together. 
When present in’<*sufficien(j quantity, chalk correots the 
evil effects of an overdose of sand, as it takes up the 
excess of sibca that would otherwise remain in an 
uncombined state. Thirdly,'* and most important of 
all, it greatly improves the colour of the bricks. 

•Loam . — The loams are often so full of gravel that it 
is ifnpossible to free them from stones, except by pass- 
ing the earth through the wash-mill, but are otherwise 
valuable. The quantity of sand present in these earths 
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renders thim less liable to shrii^ and warp than the 
strong clays ; but, on the other hajjd, the texture of * 
sometof them is so loose and incoherent^ that a mixture 
of chalk is necessary to bind the maes together, and to 
bind the silica in the process of burning. 

Malm . — This is an eartlf suitable for making 
London briaks, without any addition, iSut tliere is very 
little now obtaina\)le, and for making tfie best qualities 
of London bricks an artificial malm is made by mining 
together chalk and clay, previoi^sly reduced to slip iti' 
wash-mills. Tikis slip is run off into shallow pits, where 
it remains until, by evaporation and scttlerneiA, it 
has become of sufTicicnt .consistency* for subsetiueiit 
operations. This process is adopted for th^* best 
qualities (^f bricks only, as tl>e expense of it is very 
considerable ; ^nd, for the commoner sorts, a^ that is 
done is to mix with the loam or clay a sufficient 
quantity of malm to make it suitable for brick-, 
making: the quantity of malm required for* this 
purpose varies, of course, according to the quality of 
the earth. ^ 

It will be readdy understood, from the above 
remarks, that the mod^ of preparing the clay differs 
greatly in,d iffergnt yards. The bricl|-earth (according 
to its quality) being use^ — * • • 

, (a) •Without either washing or maiming; (b) it 
may be maimed, i.e. coveretl^ with artificial malm ; 
and (c) \he bricks may bd made entirely of malm. 

The second process^ is tjje most common, And on 
page 89 the successive tperatioffs of brickmakilig, 
as practfsed at^ those wor^s where the l^amy 
chal*acter of^thp earth renders the malm^g indis- 
pensable, *are described. This will enable the reader 
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to understand the^fi^st and thir(J methods^ of treating 
the brick-earth wiEhout any further descrif)tion. 

2nd. Soil ,* — The process of maiming is net the 
only peculiarity Af London ” brickmaking. Instead 
of the bricks being burned in close kilns, as is the 
practice in most country yards, “ clamping ’’ is uni- 
versally iised? and to render this eff'^ctive, it is 
considered necessary that the fuel should be mixed 
with the brick-earth so that each brick forms, as it 
'*’'»rore, a fire-ball, and becomes thoroughly hicrned 
throughout, instead of being merely haked, as is the 
case'’ of much kiln burning. The fuel used in clamp 
burning is domestic ashes. The ashes are collected 
in lui'ge fie^ps, and sifted ; the siftings, or dust, 
which are called soil, being mixed with the brick- 
earth, and thoroughly incorporated With it' in the 
processes of “ soiling ” and “ tempering,” whilst the 
coarser cinders, or “ breeze,” are used as fuel. A 
smafl quantity of coal and wood is also used in 
lighting the clamp. 

The soil, or sifted ashes, materially assists in pre- 
venting the contraction of the raw bricks whilst 
drying, and the sulphur contained therein appears 
to assist in. colouring the bricks when burned. 

If the “Loii<rfon inetHod ”'bf brickmaking b used 
in other districts great care is required, or disastrous 
results may ensue. Thus, coal dust is used in some 
districts instead of ashes,*^' and provided an undue 
proportion is employed, a whole clamp of bricks may 
be^ destroyed by 6verhe8tmg. A case of this sort 

* Soil, i.e. ashes, must not be confounded with soil, vegetable 
mould, whio .1 is in some places mixed with 8tiong43lax, to render it 
milder. 
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occurred ^iiahy yefc.ago at Lampeter, in Wales, 
wher6 arf Islington brickmaker ^is sent, and “ being 
too conceited to make inquiries or to receive iiiTor- 
mation, he set light to a clamp I^e Jiad ppeparcd with 
coal, containing 70,700 bricks; and in a very short 
time the whole kiln was in ^ne general blaze. The 
man was farmed and took to his Jpecls/and, unlike 
Lot’j^ wife, he tiftmed not back, neither looked behind 
him. Even from the heights leading to Landoyery 
the rejlection was quite enough for him ; nor did lic 
stop till he reached London,*betng, as he said, afeared 
they would catch him*and put him in prison!." 

Other cases, less draiyatic but ncf less disastrous, 
have occurred since in other districts. 

3rd. Breeze . — This is a csisual rnixfure of binders, 
small coal anfl ashes, such as is collected by dustmen, 
from which the finer portion has been removed by 
sifting. Its chief use is to produce sufficient heat tp 
ignite the powdered fuel (“soil”) mixed with the 
clay of which the bricks are made. For this purpose 
the cinders or breeze is distributed in layers between 
the courses of biicks, the strata of breeze being 
thickest at the bottom.* • 

* The ^quantity of breeze requirec^ varies much with 
the quality of the^earSn ‘fhe usuti proportions for 
eyery #100,000 bricks are about ^5 chaldrons of the 
sifted ashes, mixed with thq brick-eartli, and about 
12 chaldrons of the cirftlers or breeze to light the 
clamp. 

The quantity of nuj^fo the^ live holes (Fig* 22) 
is difficult to calculate; about 2s. may be take^ as 
the average^cost of coals and wood for ev^y 100,000 
bricks. * 
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If the proportiqn of breeze «be to‘o small, ^the bricks 

* will be underburndd, and will be tender and of a pale 
colour. If too much fuel be used, there is dangpr of 
the bricks fusing <iapd running into a blackish slag. 
No rules can be laid down for avoiding these errors, 
as the management of the breeze must depend upon 
the quality of tly'e earth, and can only be },earnt from 
experiencp, somci brick-earths being n'luch more filsible 
thaii others. 

- - ^Ith. Sand . — The sand used for moulding London 
bricks is generally otDhwncd from the, Thames, near 
\\^ootv\*ich, but other (local) saiids arc frequently used. 
This sand serves many useful purposes. It assists in 
prevoj^ting' the contraction of the clay, and gives a 
more durable surface to .the bricks. It is indispensable 
to the moulder for preventing the bricks from sticking 
to the mould. It also prevents the bricks from stick- 
ing together on the hacks, and from breaking up into 
“cracks” and “flaws” when cooling, after being burned. 
Lastly, the salt in the river sand becomes decomppsed 
in the burning, and assists in fluxing the brick-earth, 
and in giving the bricks their colour. Sand which 
burns of a red tint, and so would injure the colour, 
cannot be used f^r London stock bricks. ^In some 
other parts of 'uite country A re4 burning saoad is 
largely employed. ^ c 

As the sand must Ije quite dry before it can be 
used, it is spread out to dry ‘in the sun in thifi layers, 
which •are repeatedly raked over, so as to expose 
eveVy particle in succession .to the sun s rays. Some 
bribkpiakers spread the| sand on' the floor o1 a small 
kiln, if 01 ^ e is available, but this method of drying 
is seldom advisable. 
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Ficj. 5^-General pla» of a ffifckwork. Scale 40 ft. to an in^h. 


A. The chalk-mill. p. The pug-milL-i 

B. The cl^y-\ya8hing mill. g. The mcmlding stool, 

c. Tb© pump. II. The hacK ground. 

D. The trough to the brick-earth, k.k. Clamps. 

E. Brick-earth ready to receive malm. 
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• ‘2. PLANT. 

( 

The General^ Arrangement of a Brickwork ^will 
be’ readily lihdersiJbod by reference to, Fig., 5. The 
brick-earth is spread so as to receive the malm. The 
clay-mill (b) and chalk-mill (a) are placed close 
together in somd' convenient positioi], andHhe malm 
is conveyod from them to the heap of brick-earth (e), 
by ‘means of troughs (d), supported on tressels. 
X]lt)sc to the brick-eai-yr, and immediately behind the 
moulding stool (g), is placed ,tho pug-mill (f), and 
frdiit of the moulding stool is the hack-ground (h), 
which should, if possible, bo- laid with a gentle fall 
towards the clamps, which are placed at its furthest 
extremity. These arrangements are, of couvse, much 
modified f^y the circumstances of the locality. * 

The Wash-mills . — The wash -mills arc placed close 
together on a large double mound, sufficiently elevated 
to allow the malm to run down freely to the brick- 
earth. 

In them the material, with a sufficient amount of 
water, is converted into a cream or slurry . 

^ The Average output of horse-driven wash-milli:^ 
working 10 ,liours/a day, may be takou at ^.bout 12 
cubic yards of ffiahi^, or sufficient ^ for making •'6000 
malm bricks. Power-driven mills have a somLwhst 
larger outputr. No drivers are required foiq horse- 
driven mills. 

T\\e*elay-mill consists, of afCircular trough, lined 
with" brickwork, and In this^ h*ough the clay is mixed 
with the pulp from the chalk-mill,, and is cut and 
stirred by If-nives and harrows put in motion by two 
horses or bv mechanical DOwer. until the whole mass 
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Fig. 8. — Parts qf ^lay-wasBiug mill. 

a. Grating and outlet of mill. 
h. ‘Knives or tuttels. 
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is reduced to the conristency of cream, whin it passes 
through a brass ^ grating (Fig. 8) into the trough 
and is conduct(;'d to the brick-earth which has, been 
spread anc?' heaped dio receive it. The framework of 
' this mill is very sim})le, and need not be described 
in detail as its construction is clearly shown in 
Figs. G-8. 

The knives, 'or cutters, {d d), are placed in two sets, 
four in each. They are fixed in an upright position, 
a'nd steadied to their, work by chains, and by being 
bolted together with bblts passing through tubular 
distance pieces, as shown in Fig. 8. The knives cut 
the clay and clear the way for the harrows, (c c) which 
are siyiilar tp those used for agricultural purposes, 
and arc merely suspended by chains from j;hc timber 
framing.,^ The pump (e) is worked by*the horizontal 
wheel (f), Fig. 7, which is provided with friction 
•rollers on its rim, for the purpose of lifting the lever 
(g), which raises the lever of the pump by means of 
the spindle (n). The outlet to the shoots is simply a 
square trough made of 2 in. planks. It is furnished 
with a brass grating, or strainer, shown in Fig. 8. The 
bars are' ^ in. wide and I in. apart, so that even small 
stones will, not pass through. This grating, is fixed 
in grooves, so thd-tpt can be lifted* out of its place by 
the handles, when required. To keep the ckiy-mdl 
in full work ‘4 diggers and 2 wheelers are required. 

The chalk-mill (Figs. 9 'and 10) is much smaller 
than the clay-mill, but, )ike it, is a circular trough 
linM with brickwork am*^ <>partjy filled with water. 
The .chalk is ground ,by ,the action of two heavy 
wheels with spiked tires, made to revokve by either 
vOne or two horses or by mechanical power. The 
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Fig. 9, — Sectioil and^lan of chalk-mill, 
a.a. Grinding-whe^ls. • ♦ 6.*Inlet from pump, 
c. Outlet to clay-washing mill. 
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Fig. 10.— Details of chalk-mill, showing grinding 
wheel (front view and section), and mode of connecting 
axle-tree of grindyig whd'ls to the centre shaft. 
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trough is supplied ‘with, water Ijy ^ pump, the level 
of which is worked by the machinery of the clay- 
mill, g-nd as the chalk becomes groitnd into slurry ’il 
passes, by means of a shoot or trgughf inty the clay- 
mill. The construction of one of these wheels i,^- 
shown in detail in Fig. 10. It is necessary that the}; 
should accommodate themselves to the level of the 
chalk* in the trodgh, and to elfect tlA*s, the framing 
of which the axle-tree forms a part, is secured to. the 
centre shaft by a staple, as shpwn in Fig. 10, wliich 
allows the winkle of tlie tiiiubcAng to rise or fall, a^ 
may bo requisite. I’hc'ccntre sliaft is a bar of iron 
steadied by being built up in a mass of brickwork. 
The yoke beams are kept at the proper height^ and 
their weight supported by coinmon light chaise wheels, 
about 2 ft. 6 ki. diameter, which run on the outside 
of the horse track. The mill re[)resented'*i:i these 
engravings is mounted for two horses ; many chalk- 
mills, however, have but one, though two are necessary 
for most clay-rnills. 

To keep a chalk-mill in full work 2 diggers and 
1 wheeler are required. ‘ 

At the present time the primitive honso-driven 
wash-mill hasjbeen, in many instances, replaced by a 
similar mill driven !)}♦ a [portable, engine. This is 
n\ore regular, more powerful, ami at the same time 
more economical, as a horse is far from satisfactory as 
a soured of motive power. Idie construction of the 
mills are not material^ altered by this char\ge, the 
most noticeable difference •beingca greater compact- 
ness of the framewoVk, a simple pulley on top of ^the 
central shaft^ taking the p!^ce'bf the long beams! An 
excellent 'description of a wash-mill of this Sescription 
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was given in the “British Clay worker^’ for April, 
1901, page 10. 

■ The mechanical parts of power-driven wash -mills 
are supplied, rtady^for use, by several firms of brick- 
machinery makers. 

The used in brick-making is a conical 

tub (Fig. 11),^ with its larger end uppermost, in the 
centre of whicl? is a revolving vertical shaft of iron 



Fig. 13 .— Horse-driven, iron-cased pug-mill. 


to which are attached horizontal knives, inclined so 
that the clay is sLwly forced downwards by their 
motion. It may be made of either wood or metal, 
but must be very strong. The top and bottoni knives 
are caUed force knives, and their use is merely to 
for^e the earth through the mill and out at the 
ejectment hole ; all the other knives are lurnished 
with cross knives, which assist in cutting the clay, 
and breaking up any hard lumps that may not have 
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been broken up' ty the previous wintering and 
turning o\^r. In order to feed tli^ mill, an inclii;ed 
barrci^-run may be laid up to it, to ennoble the wheeler 
to tip the jclay in at the top. 

The construction of a pug-mill is shown in Figs. 11, 
12, and 13. ' . ^ 

The laslMiamgd is particularly lar^cf and powerful 
for a horse-driven pug-mill. The cylinder ii» a strong 
casting, on a massive iron basement, and })rovjded 
with two cast mouth-pieces for^the discharge of the 
pugged clay, oiic on*cacli side* at the bottom. These 
mouth-pieces may have sliding doors fitted, to incfeas(? 
or diminish the area of tlfc orifice, so as to cause the 
clay to more or less pugged. This W valufjblc in 
adapting tjie mill to pressing small pipes, etc. 

This mill ‘makes about three rcvoluijons per 
minute, when worked by the power of one horse. 
The cylinder is 21 in. diameter inside, and 54 in.Jiigh * 
the total height to top of the vertical shaft is 87 in. 

Much better results may be obtained from pug- 
mills driven by mechanical power, as thoic operated 
by a horse can only g^ve so slight a treatment. In 
a .mechanically driven mill the knives are broaii^r 
and strorkgei^p^nd mij the mat?rial much more 
thoroughly. 

• Whbn engine-driven pug-mills arc used it is not 
unusual^for them to be horiziTntal instead of vertical, 
(See Chap. VIII.) 

The Cuckhold {o iniFig.^14) is an instrument for 
cutting 0 ^’ lumps of ^empfj^d clay as it is ejected fr©m 
the pug-mill. Ite shape ^,nd •construction are s^iown 
clearly in tie illustration, so that it r(^uires no 
particular description. 



^2 MOULDING LONDON STOCKS 

The Movbldiwj Stool (Fig.' 14) is quite difierent 
from that used in most parts of the countiy. It has 
a rim at each end, to keep the moulding sandifrom 
falling off, ’and is^' provided with a stock hoard (which 
forms the bottom of the brick mould), and with a 
page, which is formed Uf two rods of in. iron, nailed 
down at each end to the wooden raijs omwhich they 
rest. The use of the page is to slide the raw bricks 
more readily from the moulder to a convenient place 
from whence they are put on a hack barrow by the 
“taking'Off” boy. The mouldor, v’hen at work, 
stands near the middle of the stool, with the page on 
his left hand, and his assis'.ant, the clot-moulder, on 
his ligJit. Tjie moulding sand for the use of the 
moulder and clot-moulder is placed in seporato heaps 
at the Qjipositc ends of the stool, ana the tempered 
clay nearly opposite to the moulder. There is no 
water-box, but a tub is placed on the stool, into which 
the strike is thrown when not in use. The pallets 
are placed at one end of the page, and close to the 
moulder’s lijft hand. These particulars will be fully 
understood by reference to Fig. 14. 

The Brick Mould (Fig. 15) is made of sheet iron, 
in four pieces, riveted together at angles, and 
strengthened \Vith woo'd at the sides only*." The 
bottom of the mould is detached, and foruis Fne 
stock hoard. ‘ 

The Stock board is a ^’iece of wood plated with 
iron rdund the upper edge, an;! made to lit the mould 
accurately, but easily. At . each corner an iron pin 
(a, F’g. 15) is driven into the moulding stool, and on 
these piiu the bottom of the mould rests, the thick- 
ness of the brick being regulated by the distance to 




u WateTtub. - "" Clot-mouldVr^pIace. 

“'. Page. Taking-off boy’s place. 
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which the pins art driven bcl'ow the" top ol' the stock 
board. The hollQw in the bed of the bribk is pro- 
duced by a rectangular piece of wood, called sl thick, 



liJ’ia. 15. — Isomotrical view of ^■>rick mould, with its 
detachid bottdui or stock board. 

of the size and shape of the hollow required, which 
is fastened on the upper side of the stock board. 

The Strike is a smooth piece 6f wood about 10 in. 
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long by wide an4 J in. tl|ick, which is used to 
remove th«i superfluous clay from the mould. 

THie Pallets are pieces of board I in. thick, and' of 
the pxact width of the mould, but ^\lt)ut ] in. longer. 
Three sets of pallets, twenty-six in each sot, are re- 
quired for each moulder. • 

TJiC Ilckck Barrow, Figs. IG and is- of a pecu- 
liar construction. It consists of light frame, 
supporting a flat top of latticework, on whiclv,the 
bricks are placed in two parallel rows, thirteen in 
each row. Th^ee of these “^ofl^bearing ” barrows are 
required to each moulder. • • • 

The proportions of tlic barrow ait) important ; it 
must be^ skilfully made so as to be well b&lancad and 
not require any unnecessary energy to drive. 

There should be some arrangement of steel 
springs or rubber to prevent the bricks being jtoed 
and damaged in transit. For many purposes bow- 
springs are the most satisfactory and durable; 
rubber cushions arc good, but soon become hard and 
useless. 

The Hack Ground occupies the space fietween the 
moulding stool and tlTo clamp. It should* be well 
drained„jin(LjJ) is desirable that it should be ofi a 
slight fall towar^ls tfSe clftmp a^* ^his lessens the 
labour of wheeling. The foundtPtions of the hacks 
are slightly raised. It is 4)f importajice that the 
barrow-runs between thft hacks should be perfectly 
even, as any jolting o^ the hack barrow would injure 
the shape of the raw brj^^, whieh, when first turned 
out of tfie mould, are ver^ soft. For this reason Ibng 
strips of iron are sometimes laid on the grgund. The 
hacks are placed 11 ft. apart, measured from centre 
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to centre, their leijgtl^ varying accorfling th the shape 
of the ground (see p. 69). t 

It is very difficult to say what extent of ^hock 
ground should fbe allotted to each moulding stool, 
as this varies greatly in different ycCrds. In round 
figures, the quantity of land required may be stated 
as from L} to 2 acres for each moulder, but this 
includes the wlr^le of the land required for the several 
purposes. 

3. PROCESS OF MANUFACTURE. 

' Gia}f Digging . — The first turning over of the 
brick-earth should take pla^e in the autumn, in order 
that 'U may have the benefit of the winter frosts 
before being used. The vegetable mould and top 
soil having been wheeled out of the \^ay, the brick 
earth is turned up three or four spits * deep, and laid 
on a level fioor, prepared for the purpose, and banked 
round^to prevent the escape of the malm in the 
process of maiming. 

The qu^sptity of clay required per 1000 bricks is 
variable, more strong clay being required than when 
milder qaalities are used, on account of its greater 
shrinkage. 

It is generally calculated that rn acre 1 ft. deep, 
or about 1000 cubic yards of clay, will make 1,000,000 
bricks, but strong clay, will require from 1320 to 
2000 cubic yards. For practical purposes the 
quantity may be thus a])pjoxirmtely stated — 

Strong clay — 2 cubic yvds per 1000 bricks 
Mild clay — 1| cubic yard per 1000 bricks. 

* A “ spi'' " is tho depth of a out made by a spade in digging 
^ clay : it varies, according to the spade used, from 7 to 11 inches. 
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Maiming. ha^ b^en before e;|^plaine(l that only 
the b^st J^ondon stock bricks aro made entirely of 
malr^ though the process of malmirfh is resorted to for 
other descriptions of bricks wher<^ th^ quality of the 
clay* renders ik unfit for brickma^ing without this 
addition. It will, therefore,, be readily understood 
that the quantity of malm mixed with the clay in 
the ordinary pfocess of brickmak’ag varies very 
considerably, so that it is impossible to predict ^hat 
quantity of malm should be used ; this must be left 
to the judgmer^t of the brickiiia^er in eacli particular 
case, according to the qftality of the earth. 

The process of maiming requires but little descrip- 
tion. Water having been pumped into the 4nilis,^ha]k 
is wheeled to the chalk-mill, and cla^ to tTfC clay- 
mill, and VIkmi the mills arc in motion tlie chalk is 
crushed and ground by the wheels, and rults .through 
the outlet into the clay-mill, where both chalk and 
clay get well mixed by the harrows, and the* liquid 
malm flows out of the clay-mill through the brass 
grating to the troughs, by which it is conducted to 
the heap of brick-earth. As the hedp becomes 
covered, the troughs Are shifted, so that yie malm 
shall be^equally distributed over ^very part of ihe 

heajv* 

. WJien the wfiole of the biick-earth is passed 
through the wavsh-mill and ^o converted into slip, it 
is run ^nto specially built earthwork tanks, termed 
” wash-backs,” where it is left to settle for month 
or more, until it has ifeg^Jlie sufficiently consolidated 
to bearli man walking over it. As the solid portion 
of the inalip sdttles, thS cldhr water is drained off 
from tirfle to time, and may be returned to the 
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wash-mills to be vise(j over again. * When*the mass is 
sufficiently firm, the soiling is begun. 

' Soiling. — The* proportion of ashes depends, very 
much on the quality of the earth, but may be stated 
approximately al about 35 chaldTons 'for every 
100,000 bricks. The *^oil is laid on the top of the 
malm or maimed earth, the thickness pf the layer 
depending on ^aat of the heap, about 3 in. of 'ashes 
being allowed for every spit * of earth. 

The brick-earth is .then allowed to remain undis- 
turbed until the moulding season, \Yhich generally 
y^ominonccs in April. The fifst process of the actual 
manufacture is*- ^ 

2]^m2)Civng . — The heap of solid material in the 
wash-back, prepared as above, is turned over by 
spade labour, and the ashes thoroughlj incorporated 
with it,‘^\?ater being added if necessary to bring the 
mass to a proper consistency. The tempered clay is 
then ^^heeled on a barrow to the pug-mill, which, as 
before stated, is placed close to the clay heap, and 
immediately behind the moulding-stool. 

Pugging . — The tempered clay being thrown in at 
the top c'f the mill (Fig. 12) gladually passes through 
it, "and in so doing becomes so thorou^Jv kpeaded as 
to be of an unirfonn colour, the ashes being equally 
distributed through the mass. In a horse-.drivau 
mill the quantity of clpy pugged is about IJ cubic 
yards per hour, so that a 'horse working lb hours 
per die.m will grind 12 J cu^^ic yards of clay, or 
sufficient to makoiG250’^^^”icks; but in a power- 
driVeii mill of good design, twice this quantity may 
be obtained. ‘ ' \ 


Sec footnote on page 88. 
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As the clay i^feues firoin thd pag-mill it is cut 
into block-iike fnasses by a labourer, and placed 
ready /or the moulder. 

If ^ the moulding process does iKjt proceed as fast 
a-s the pugging,' so that the clay will not be im- 
mediately used, the clay, as #it comes out at the 
bottom of the mill, is removed with tjie •'cuckhold, 
and cdvcred with wet sacks to prcvc^-ft it becoming 
too dry for use, or it may be used at once. y ^ 

Moulding. — J3efore commeucing moulding, the 
moulding stool ^^ig.J4) is pi^vlded witli two heaps 
of dry sand, a tub of water, in which to place /;he,^ 
strike, a stock board and >^rick-mould,*and three sets 
of pallet^. Everything being in readiness, apd a 
supply of tempered clay having been placed dn the 
stool by the feeler, whose business it is to carry the 
tempered clay from the pug-mill to the Inoulding 
stool, the dot-mouldcr, wlio is generally a woman, ^ 
sprinkles the stool witli dry sand, and taking a* clod, 
or clot, from the heap of tempered clay, dexterously 
kneads and moulds it roughly into the shape of a 
brick, and passes it to the moulder on her left hand. 
Xhe moulder, having sprinkled sand on tlic stock 
board, an^t^ d^slj^d the mould (Fig. <15) into the sarfd 
heap his left h^d, places* the mould on the stock 
board, s.nd forcibly dashes the clot* into it, pressing it 
with his fingers, so as to force the clay into the 
angles o*f the mould. Ife then, with the strike, 
which has been wel^ wetted in the water-tub, 
removes the superfluous ^fiSy, whfcli he throws batjk 
to the clot-moulder to be remoulded. The mould is 
then lifted efff the stock board, and placf^l by the 
moulder against one of the pallets, which he catches 
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dexterously witi h^s finge»s, andf tilrnlng out the 
raw brick upon it, slides it along 'the y age 'to the 
taking-ofF boy, and, lifting up the empty jnould, 
dashes it into the eand, and replaces it on the^ stock 
board, preparatory to moulding & second brick. 
When he has moulded one set of bricks, he scrapes 
away the s^nd which has adhered ttf' the mould 
during the operation, and then proceeds with a'nother 
set^ A moulder and clot-moulder, with the assistance 
of a feeder, a taking-off boy, and two men to wheel 
and hack the bricifs, <will make alyout 5000 bricks 
^bet;^een 0 a.m. and 0 p.m. ; bht this quantity is often 
exceeded, some moulders , being able to make 1000 
bricijvs in an hour. 

IIllcking!—T\\Q ra\v brick is removed from the 
page by the taking-off boy and placed on the hack 
barrow (¥ igs. IG and 17 ), and when the latter is loaded, 
dry sand is sprinkled over the bricks, and they are 
carefully wheeled away to the hack ground. The 
man then takes a spare pallet and places it on one of 
the bricks, which he carries between the two pallets 
to the ground, and sets it up carefully edgeways, 
taking c^re in removing the {vallets not to injure the 
shape of the soft <’3rick. One of the p^ets replaced 
on the barrow, *a<Md with the’ oth^r another lAick is 
removed ; and the^jn-ocess is repeated till the twenty- 
six bricks have been phiced on the ground, when the 
empty barrow is wheeled back to the moulding stool. 
In the) meantime another bari^ow has been loaded, and 
is'' ready for wheeling to^yie hack ground. Three 
hack^ barrows are req^uired, so that one of them is 
constantly being unloaded upon tiie hack ground, 
another loading at the moulding stool, and the third 
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being wheeled ' to^ or frorni the liaclt ground. Thus, 
jbwo men art necessarily employed 'in the operations 
of wli«eling and hacking. The hacks arc set lip 
two bricks in width, the bricks hejiig placed about 
in. apart at right angles to tlie length of the hack. 

After the bottom row of oac hack is completed, 
a second hack is commenced, to give th-^ bricks time 
to harden before a second course is^laid on tliem. 
When the second course is commenced, the bikjvs 
must be placed fairly on each other, or tliey will be 
marked, which injni;C'^ tlieir ifp{)earance. Tlic hacks 
are carried u[) in this way until they arc cS bnickf 
high, when they are left /or a few days to harden 
To protec, t the bricks from frost, wet, or intense heat 
straw, reed^, or loo-boards and Jiack-caps arc provided, 
and lain alongside the hack, ami with these the 
bricks are carefully covered up at night, an^ at shch 
other times as the weather may render necessary., 
When half dry, they are sclntled (literally, scattered), 
that is, set slantwise and farther a])art, to allow the 
wind to pass freely between them. Each p’ow slopes 
in the opposite direction to the one below it, so that 
each brick lies exactly across tliree others. Ap.art from 
protecting from sun and rain* they, receive ho 
furthifP attention yntil sulliSicntly x\ry for burning. 
The time required for drying varied from three to six 
weeks, according to the weatker. 

Hand-made bricks Icfte in drying about one- 
fourth of their weighty and in drying and bnrning 
about one- third. The %}'fi’ago (/f machine bricki^ — 

t f ^ f 

those made of the stiff plastic clay — do not lose ^more 
than half th^ above amount from evaporation, and 
are, therefore, of much greater specific gravity than 
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hand-made one» iThe ariiificiill I drying of bricks 
over flues can, of course, only be car/ied on where coal 
it^ available and sufflciently cheap ; it is thei^. more • 
economical tham^^ hacking,” as the number of spoiled 
bricks is much less when artificial dicing is used. 

Clamping * (Figs^ 18 to 22). — A clamp consists 
of a numbej’ of walls or necks, 3 bricks thick, 
about GO bricks long, and 24 to 30 })ricks‘ high, 
placed in an inclined position on each side of an 
vgmght or double battering wall in the centre of the 
clamp, the upright ^being of tire s?,me length and 
^height as the necks, but diinin ishing from 6 bricks 
thick at bottom to 3 bricks thick at top. The 
side^ and* top of the clamp arc cased with burned 
bricks?. 

« 

The process of clamping rctpiircs great skill, and 
its 'practical details are little understood, except by 
, the workmen engaged in this part of the manufacture. 
Scarcbly any two clamps arc built exactly alike, the 
differences in the methods employed arising from the 
greater skill or carelessness of the workmen, and local 
circumstances, such as the situation of the clamp, and 
the abundance or scarcity of burned bricks available 
wdth which to him the foundation tjie outside 
casing. ^ v. 

The most nauseating fumes often arise from the 
stacks of bricks madc-tand burned in this manner, 
which tend to make the iimnediate neighbourhood of 
one of these clamps anything ^ut a desirable place for 

, * This manner of burning BlioTjId not be confpunded with 

the pj-ocess called “clamping” in some parts of Great Britain, 
remote from London, which ('onsisL in burning bric^ks in a temporary 
kiln, the wtf'ls of which are generally built of “ green ” or unburned 
bricks. 
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a residence, especially during the’ ho close months of 
midsummer which is the period (juring which the 
greater amount of this kind of brick burning is done. 
This is due to the use of ashes, fretjyeAtly mixed with 
decomposed animal and vegetable matter, in the 
process of burning ; pieces of bone, and other nitro- 
genous substan(^es of a similarly , objectionable 
character, not being infrequent. ^The^following 
description may be regarded as typical of the best 
methods of construction, the details being varied in 
different localities. The rcaddl' sliould remember that, 
in it, the term close bollimj signifies stacking -bwck^ 
so that they shall be p<ii'fectly close’ to each oilier ; 
and that, sc intiivfj means stacking bricks witji spaces 
between tbem. 

Foilndatlo^h. — The ground is hrst^ carefully 
drained and levelled, and made perfectly firm ‘and 
hard. The exact position of the clamp having been, 
fixed, the ground is formed with a flat invert, whose 
chord is equal to the width of the intended clamp 
The object of this is to give a lift to eacl\,side of the 
clamp, to prevent the bricks from falling outwards as 
the breeze becomes consumed. The ground being 
prepared, ^b^tfrow-roads or ‘‘ tramways ” of, sheet iron 
are Isfid down between tlie"^ hacks,* And extended to 
the chimp ground, to give an eUsy motion to the 
barrows. 

U])right — The upriglYt is the first portion to be 

built. It is commenceii by building about 45 ft*, apart, 

two 9 in. battering wp^^ of biAmed bricks laid 'on 
*. ’ 
edge, which are germed c^ose Ij>olts, the length of each 

wall being eq'ual to the thickness of the upr’^ht, which 

at the bottom is 6 bricks thick, or about 4 ft. G in, < 







scintles in clamp. 

It should be understood that the direction of the scintles, as well as that of the paving below it, 
are changed f<^r every neck, so as to correspond with the upper work, as shown in the figures. 
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(their height is H' courses, or, about. 6 ft.). Between 
these bolts aline is' stretched, by wliVli the^ upright is 
built true. The ground between tile bolts is paved 
with burned bijickfi laid on edge, to exclude the 
moisture of the ground. Upon this 'paving are laid 
two courses of burned buicks with spaces between them, 
termed scirdlc^s. In the bottom course of scintles the 
bricks ^rc laid^Kliagonally about 2 in. apart.' The 
seepnd course consists of burned bricks on edge, laid 
across the lower one, in lines parallod to the ends of 
the clamp, and also 2‘inj apart, fn Hying these two 
^nour^os of scintles, a live hole^ is left about 7 in. wide, 
the whole length of the upright ; and, on the com- 
pletion of t’hc second course, the live hole is filled up 
with faVrgots, and the whole surface covered over with 
breeze, which is swept or scraped into jhe spaces left 
betT^ecn the bricks. On this surface is placed the first 
course of raw bricks, laid on edge and (juite close, 
beginning over the live hole. Over this first course 
of raw bricks is laid a stratum of breeze 7 in. thick, 
the depth being increased, at the ends of the uprights 
to 9 or 10 inches, by inserting three or four bricks on 
edge among the breeze. The 'object of this is to give 
an' extra lift to the ends. The first course of bricks, 
it should be obsor;.'ed, is 'laid all headers. Ovl" the 
first layer of bree'i.c is laid a second course nf raw 
bricks on edge, all stretdiers. This is covered with 
4 in. of breeze, and at each* end are inserted 'two or 
three bricks to increase the li|t still more ; but this 
time they are laid Hat, not \iVe ways. Upon the 4 in. 
layer of breeze is laid a header iourse of raw bricks 
laid close,^ and on this' 2 in. of breeze, -without any 
I extra lift at the end. To this succeed stretcher and 
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header courses ra\N^ bricks on edge, laid close 
up to the Hop (^‘ the clamp, a lajier of breeze, not 
more* than in. thick, being phyied on the top of 
each«course, except on the top courfie,Vhich has 3 in. 
of breeze. The top of the upright is finished by a 
close bolt of burnt bricks. The upright is built with 
an equal batter i)n each side, its widtl^ diminishing 
from six bricks lengthways at the^ basrj’ tO three 
bricks lengthways at the top. In order that' the 
upright should be perfectly lirhj, it is necessary that 
the bricks shoi^d wqll tied in at the angles ; and, 
in order to obtain the proper width, the bricks 
placed in a variety of J) 08 itions, so th^,t no very 
regular l^nd is preserved, as it is of more con*»(^[ticnce 
to keep tli4t batter uniform, » 

The close *bolts first commenced, wi'ich Iprm 
the outer casing of the clamp, are not built close to 
the raw bricks, there being a small space left bi^twceif 
the clamp and the close bolting, which is filled u[) 
with breeze. The close bolts, however, are built with 
a greater batter than the ends of the upright, so that 
they just touch the latter at the Ifith course, above 
which the clamp is built without an^ external casing. 
When, holv(y/eif the up^ght js topped, and* whilst the 
top close bolting m going on, the caking is continued 
uf) to •the top of the clamp. This upper casing is 
called the hestowln<j, and consists of five 5r six courses 
,of burned brick laid fiat, forming a casing 4j-^in. or 
half a brick thick ; aftd above the fith course tjic 
bricks are laid on ejjge,4ff‘ming a still thinner casing 
only 3 in. thick^ Whey th^ weather is bad^ and 
during th^ llitter part of the brickmakiilg season, 
a little extra bestowing is given beyond what is here 
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described. The gr^at art in clamping consists in the 
proper constructioli of the upright, a/ the s^cability of 
the clamp depends eintirely upon it. 

Necks . — ^The r*emainder of the plamp con'sists 
of a number of necks walls leaning against the 
upright. T^bey are built in precisely the same way 
as the uprighf, ^is regards invert, close bolts, paving, 
scintlin^'mccze, and end lifts. But there is this 
essential difference, viz. that they are parcdlel walls, 
built in alternate co¥;rsps of headers and stretchers 


laid on edge, each heading coarse' in one neck being 
opposite to a stretching course in the next neck, and 
vice versa. „The thickness bf each neck is made up 
of three* bricks lengthways in the heading' courses, 
and ten bricks edgeways in the stretching epurses. 
The .^ncQks* arc close bolted at top, an<l bestowed 
in the same manner as the upright. When the last 
hecks <have been built, the ends of the clamp are 
close bolted, and bestowed in the same way as the 
sides. This operation completes the clamp. 

The nuihber of necks on each side of the upright 
may be extended to eight ov nine, without an ad- 
ditional live hole ; but if this limit be exceeded 
additional Kve hofes are vequhed. AeJeordi/ig to the 
judgment of the luY^kmaker or the demand for bricks, 
the live holes are placed seven, eight, or nine' necl^s 
apart. It is not necessary that the additiQual live 
holes should pass under the centres of the necks, and it 
is ;?[iore convenient fp form eath live hole so that the 
facye of the last-built neck shSll form one of it^s sides. 


Fmng . — To light the o^amp, live h^les or flues, 
7 in. wideband 9 in. high, are left in the centre of the 


upright, and at every 7th, 8th, or 9th neck. These 
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live holes exten(> through the*wh6le thickness of 
the clamp, |nd filled with faggt)J^s. In the close 
bolting surrounding the clamp, two bricks are left 
out opposite the end of each live* hoic, and to each 
of these openings a fire is applied made of coals and 
wood heaped up in a brick fiit^place built round the 
opening, and^no^vn by the name of a chyjil^stove, 

Tlie fire soon ignites the faggot#? and^ ^Jjacent 
breeze/’ It is kept up for about a day, until ,tho 
faggots in the live hole are thoroughly ignited, and 
as soon as this is f«und to bb flic case, the firing is 
stopped, and the mouth* of the live hole closeii ng^ 
with bricks and plastered 4 )vcr with cky. 

The ejamp then continues to burn without a<tteii- 
tion until tlie whole of the brQcze is consumcTi,* which 
takes ^om thrhe to six weeks. 

The time of burning varies considerab1^^ • If^the 
fines are placed nearer together, the burning may bo^ 
completed in a fortnight or three weeks ; but, ff time 
is no object, the Hues arc further apart, and the 
clamp is allowed to burn off more slowl_^ and regu- 
larly — producing better bricks. 

• In firing a large clamp with many live -holes, it 
should b| tegi^n at one end only, thc^ live hdles 
being fired in suc(;pssion, one* after (ii« other. 

• Th« bricks at the outside of thb clamp arc under- 
burned^ they arc called hurnovers, andrfxre laid aside 
for reburning in the next clamp that may be built. 
The bricks near the li^e holes are generally partially 
melted and run to^ctluif^n masses called clinkert^ or 
burrs. 'The bricks which are not fully burned are 
called place tribes, and are sold at a low jjrice, being 
unfit for outside work, or situations where they will. 
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be subjected to m\ich*pressur<?. The clinkers are sold 
by the cartload, ^for rockwork in ^rdeiy^, concrete 
and similar purposes. t 

Great care ir ref[uired to avoid the production of’ 
a large number o^'imperfectly burned ''bricks. If the 
clamp is badly constriicted the bricks will not bo 
sufficiently ho-ated and instead of being sound and 
slightly^^yitrifie^f they will bo excessively porous, 
weak and “ shaky.” 

Another sj/stem of , damping is to begin at one 
end and to follow witll the nccl:s ip one direction 
g)nlyT, .This is done when the clamp ground is partly 
occupied by the hacks, so to render it impossible 
to CQUimen'Cc at the centre. When this system is 
adopted, the clamping bygins with the erection of an 
end-wall, termed the upright and outude, which is 
made to 'barter very considei’ably on the outside, but 
of which the inside face is vertical. As regards 
dimensions and modes of building, the outside and 
upright is built in the same way as the ordinary 
upright, but it has, of course, no live hole under it, 
the first live hole being provided in the centre of the 
2nd or 3i»:l neck. In this style of clamping the necks 
arc‘'all upright. The live holes are pjacgd^it every 
' 8th or 9th neck, xs in the'usual system. 

Paving . — Thepfactice with regard to paving wibh 
burned bricks. is very variable. Some clampers omit 
it altogether; others pave Only where clamping for 
the firsi time on a new clamp g^jound. 

^cintles . — When burnecN^^deks are scarce, as in 
buifilii\g the first clamp on a new ground, the'" second 
course may^be laid with raw bricks, t'his^is, however, 
p. very objectionable practice. 
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VARIETIES OF LONDON BRICKS ^ * 

Live Holes.-— W\Q, holes*are sometimes close 

bolted at tbe si(^.s, to prevent tlA*^ breeze from the 
scintlfts falling into them, 'this is not* often done, 
and iis utility is questionable. ^ i 

Breeze . — Some clampers put the 7 in. stratum of 
breeze on the top of the scinPlcs, instead of placing 
it over the 1st course of raw bricks ; vciy frequently 
the breeze is dispensed with after th«f 2^0’ .stratum, 
with the exception of the top layer. All clamp<^i‘s 
agree, however, as to the necessity of having the 7 in., 

4 in., and 2 in. iayers. 

The several descriptions of hand-made -biicl'ii:^ 
made for the London uiiirket are known by the 
followings terms : — * 

CiUters % — These are the softest, and are used for 
gaiigecf archers* and other rubbed work. 

Malms . — These are the best building Tu’icks, ’and 
are only used in the best descriptions of brickwork 
their colour is yellow. 

Seconds . — These are sorted from the best qualities, 
and are much used for the fronts of biiijdings of a 
superior class. ^ 

• Pavioiirs . — These are excellent building bricks, 
being soitnd, hard, wel^ shaped, anPl of gpod colour. 
They must not to confounded wkh paving bricks, 
hfivin^ nothing in common with tlitiin but their name. 

Roiujh Pav tours . — These jlre the rougliest pickings 
from the paviours. * 

Pickings.— These %re good bricks, but soft, and 
inferior to the best pavi^^'s. * * 

Washed Stocks . — These arc the bricks commonly 
used for ordrnary brickwork, and are a pgyr kind of 
malm brick. 
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Orey Stoch.—HliesQ are' good* bricks, bjit of 
irregular colour, aid are not suited fp facofwork. 

Rough Stocks . — These are, as their name imjdies, 
very rough as Regards shape and colour^ and* not 
suited for good work, although hard and sound. 

Grizzles . — These arS somewhat tender, and only 
fit for insidd work. t * 

Plae^kJ^r^cki ^. — These are only fit for common 
purposes, and should not be used for permanent 
erections. 

Shuffs . — Those are unsound and fuK of shakes. 

Ihirrs or Clinkers . — These are only used for 
making artificial rockwork*'for cascades or gardens, 
conci\jte,,ctc. , . 

Bats . — These are broken bricks, and are«'refuse. 

Pressed^ Bricks . — These are made** by using a 
portable 'press when the bricks are partly dry ; usually 
before scintling them (p. 93). 

Front or Facing Bricks . — These are made in the 
same way as stocks, but are fired in kilns, usually 
of the downdraught type, in order that they may 
become coloured in an attractive manner. Conse- 
quently, ho breeze is mixed with the clay nor is solid 
fuel allowecj to edme into contact with »<^hh bricks. 
The colours so pVoduced — mottled, tplum, purple, 'and 
plain red — arc enti/ely due to the burning and hot tb 
added chemicals, though^ sifted breeze is sometimes 
added to the clay for the darker tints. Such bricks 
are in great demand. 

4. COST 014 MANUFACTURE. ^ 
c « 

Clay . — The cost of brick-earth must depend very 
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much ou the circumstances of tlie locality, out it is 
^ usually conjidereX to be worth 6(^. >to 2s. per 1000 
bricks, •exclusive of getting. ^ * 

CJiMilk.— The cost of chalk is trjfling where the 
works have the advantage of water carriage, as it 
can be brought to the canal whhrfs round London at 
3s. per ton. ‘*To»this must be added ith(5 cartage, 
which, in some cases, is a serious cx})effse.^, . 

Sand . — The above remarks also apply to 4}be 
moulding sand, which is brouglrt^from the bed of the 
Thames, near Wculwlch, in barges to the canal wharfs 
at 3s. per ton, a ton being about ] \ cubic yarcK • T«* 
this must be added cartag,*, and laboui* in drying the 
sand to imke it fit for use. ^ ^ 

It is difiicult to say what (paantity of sand is used 
per 1000 briclA, as it varies with the ck^y, but the 
cost may be taken approximately at from G(^7*'to (Od. 
per 1000 bricks. 

Breeze. — The quantity of breeze re(|uired varies 
according to circumstances ; the proportion may be 
taken to range from 12 to 20 chaldrons per 100,000 
bricks. The cost may l^e taken at about 5s. ^d. per 
cf^aldron. 

Sailing). -.t-The cost » of soiling *cannof be ve*ry 
accurately ascertained. The quantify of “ soil ” re- 
quired* depends much on the qudflity of the brick- 
earth ; 55 chaldrons per 1*00,000 brinks may be 
•considered a fair average. The cost per chaldron 
may be taken at 3s. hd» to 5s. To this must bemadded 
the cost. of barrowj;ig the clay lieap, 14s. to l^s. 
per 100,000 ^riejes. . ^ • 

Coals and Wood . — The quantity of filggots re- 
quired will depend on the number of live holes. » 
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This item of expense is very triflifio*, say 3s. 6d. per 
100,000 for faggo^t^s and coals to lighf the ^lamp. 

Water . — The water required for xhe washing-mills 
is pumped intc^the troughs as before described, and 
as shown in Figs. 6 and 7. 

That used in teiiipcring the clay is pumped 
or brought iq, buckets from the nea^rest -pond on the 
' works, ^ It is knpossiblc to make any calculation as 
to^tjie proportionate cost of the necessary supply of 
water to a brickfield, as it forms a portion of the 
cost of tempering, aiul (?annot be tep£tf’ated from it. 
^ Kaehinery and Tools. — I'he average cost of the 
machinery and- tools required in a “ London ” brick- 
field .of the'simplcst type is about as follow.*^: — 


« CX ft. il 

Chalk and clay mills, together .... £*‘0 to 70 0 0 

Pug-milU . 82 0 0 

Cuckhnld ... 050 

For each moulder are required— . . . 

1 moulding-stool, complete, at . . . 2 0 0 

1 mould „ ... 0 10 0 

8 sots of pallets, 20 in each sot . . at 10)t. 1 10 0 

3 bearing-oflf harrows at 208. 3 0 0 


In addilion to the above arc required a few 
planks, sdiovels, barrows, buckets, sieves, and othe^’ 
articles, the aggregate cost of which is^ difficult to 
estimate. » * * ^ • 

A barrow of entirely different construction k) tlia<i 
employed in “hacking’* is used to convey the bricks 
to the clamp. On it the brieks are set quite blose to 
each other several courses high. These are known as 
“cwwding” barrows. ThU^^^are driven at such a 
speed that the wheelei*s must run with them and not 
simply walk. * ' * 

No buiflings are required for the actual manu- 
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facture, though a-nch storage shed are 

convenient. Stalling may be required. 

If »labour-saviMg appliances are used; and engine 
power is employed instead of h’orses, the cost of 
installation’ will be mucli greateV. Under such 
conditions and making a reasonable allowance for 
hack-caps and lop-boards, which are now .generally 



used instead of straw, for protecting the bricks from 
the weather, the following ligures will be found 
r^asonabl}^ accurate * 


>0 » 

Clay waeh-mill an(l*clmlk-niill 
» Piig^ill and accossoncs . 

Engine 

Shed and raoulding-stoole . 
Mouldtf ... . . n . 

Portable press 

Tram-rails, wagons and haulage . 
Sheds, offices and stables . . 

Woshkicks . . . # . . . 

Hack-caps and loo-boards . . . 

Barrows, palXjts, Spades, etc."* . . 


Fur fiOO.Ood 

For l,(i0(y)00 

biiatH jK'i 

l.nckrt per 

HcaM.ii. 

»ea.sun. 

. 

£80 

. » 40 

CO 

. 00 

80 

10 * 

15 

4 

6 

1.5 

15 

. 1)0 

'120 

• 1.50 

220 

. 25 

40’ 

. 120 

^50 

. 20 

40 

£010 

£926 
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Many brickjaakpTs estimate £l per 1000 bricks 
annual output, but this is too low/for a small yard 
at the prese,nt d£y. [. 

The present cost of production for bricks made 
as described hi 'this chapter, near London, may be 
taken as follows : — , 


jJ’er lOOO brickfl. 


Rent ain^oyalty 

£ 

0 

2 

(/ 

0 

Afliw^ and fuel 

0 

3 

G 

Removing top mould 

Digging oartn 

0 

0 

2 

0 

0 

7 

Soiling and turnvig earth . . . . 

0 

0 

6 

Chalk and oxpenBo of washing 

0 

1 

4 

I'ligging ‘ 

0 

0 

G 

Moulding 

0 

5 

0 

Sand . \ i' 

0 

0 

G 

Cov r boards .... . . . . 

0 

0 

2 

packing and clamping 

O' 2 

0 

Bolting, sorting, etc 


0 

3 

Loading . 

0 

()• 

G 

Trnidements, etc. ... . . 

0 

0 

0 

Ciiponntendonco 

0 

0 

0 

Interest on cajiital 

0 

1 

0 

Bad debts and repairs 

0 

1 

6 

Rrcparing hacks, obtaining water, making 
roads, building, otlico expenses, etc . . 

0 

2 

0 


1 2 6 


Prices vary so greatly % in diflcrent localities, 
however, that no average ” figures can be perfectly 
accurate. . 
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, CHAPTER IVV' 

HANb BRLCKMAKING IN SUFFOLK ANlV LINCOLNSHIRE. 

Two kinds of bricks are ma3e in Suffolk, viz. reds 
and \Yhitcs. Tlie latter arc much esteemed for their 
shape and colour, and large quantit/es ..iinually 
sent to London for facing buildings. 

White bricks are made in ih^-ny parts of England, 
but the Suffolk* whites have the pre-eminence over 
all otliers. ’ 

Some of the white Ijilcks made near Lincoln are 
notorious for swellhvf wlien laid in work,, v^’hich 
causes th^m to throw off bhe mortar joints, and 
renders it impossible to make use of tbj^m in good 
work. The clay from which these bricks are made 
extends from the Witham northwards as ^far as 
the Humber, and apparently possesses the same 
property throughout this' distance, the bricks made 
from it at various points between the V/itham and 
the Humber having the common defect of swelling 
^ter burning. 

Th^ Humbv^i’ silt has been successfully used for 
making large nifmbers of bricks^ for the Grimsby 
f)ock^ and town. These kicks are remarkable for 
their cqlour, which varies in the samh brick from 
dark purple to dirty white, passing through various 
shades of blue, red, aitd yellow, jn the space of t)vo 
or three inches. The when first dug out ofifche 
bed of the Puyiber, is i)f a dark blue colour,* which 
soon, from exposure to the air, changes toti brown. 
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The bricks Tiad^ for the Docjt Company were 
^ burned in close clamps — fired withr»f layers of small 
coal, but witJiouCcoal-dust or ashes/being ^nixcd with 
the clay as in London brickmaking. With the first 
clamps there was*- much waste, the .quantity of fuel 
being excessive, and the bricks were cracked and 
* made brittle in consequence ; but thjg experience 
, obtained by th^^ first trials has led to the production 
of a sounti well-burned brick, with, however, the 
peculiar colour above mentioned. 

Kilns as well as Ajlamps are qsed in this part of 
Lincolnshire, tlieir construction being similar to that 

" of the kilns in general use in tlie Midland Counties. 

^ . e 

Machine-made bricks arc also produced. 

In 'S'lidblk only two ([ualities of red bricks are 
distinguislied, viz. outside and inside fom* qualities 
of vdiite bricks arc recognised, viz. best, 2nd, 8rd, 
and murrays. 

' Clay . — The supplies of brick-cartli are chiefly 
derived from the plastic clays lying above the Chalk, 
although blue clay is occasionally used. 

The clays in most parts arc too strong to be used 
alone, and have, consequently, to bo mixed with a 
wldte loam, a milder earth, or with chalk. 

' Tmi'pcring . — The clay is tM-ned over tn'Feiwuary 

and March, and in^somo parts of Stiflblk it is passe, d 
through a wash-mill, but this is not generally the 
case. i 

Te^ipering is sometimes performed by spade labour, 
but a pug-mill is noiv gcnei;^!^ used. 

‘ '^Moulding . — The brick moulds is of wood, shod 

with iron ; the dimensions vary slightly ^according to 
the nature of the clay, but are usually sss follows : 
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* • / * 

91 in. long by wi(^e and d\ in. deep. There is 

no hollow formecf in the bottom of| Jhe brick for the 
♦ mortal joint. Bra^s moulds arc seldom need. 

Sea sand is commonly used in j^he process of 
mouldinof, ftir saAdinor the mould an A tlie table. 

A “ strike ” (p. 84) is used fot- taking off the super- 
tluous clay frgm the mould. 

Drying. — Thc%ricks arc not dric(j/on dats^as in 
the Midland Counties, but are taken directly fi;om 
the moulding-stool to the hacks^ Sheds are used in 
some yards, and ^drying-housed A^ith lined floors arc 
used in winter for pantiled and kiln tiles, but not ibji 
bricks. 

The length of a hack is about 70 yards* and aach 
moulder will keep four hacks going. 

Thef re 4 uired for drying in the hacks varies 
according to the weather, but may be said^o-avertige 
about eighteen days for red bricks. White bricks dry ^ 
rather more quickly. 

The contraction of thc’clay in drying amounts to 
about I in. in the length of a brick, and, i^ pro{)orly 
burned, the shrinkage in the kiln is imperceptible. 

^Burning , — The consfruction of the kiln 4s quite 
different fr^ra th^t of the kilns used tn other parts *of 
England, having two archefl furnates running its 
whole tpngth underneath the floor, rhich is formed of 
a kind of latticework, through the openings of which 
the heat Ascends from the furnaces below. The bricks 
are commonly set in the Jciln in bolts two bricks long 
by ten on; but some l^ickmakSrs prefer to cr<^ 
them in the alternate courses, in order to admit the 
heat more freely. The yael \ised is coal^ and the 
quantity consumed is about half a ton per 1000 for 

I 
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white, and 7 cwt. per 1000 ^for red J^ricks. The time 
of burning is 60 hours for white, gjnd 40 hours 
for red bricks ; wliitc bricks requiring a greater heat 
than the redfjones to bring tliem to their proper 
colour. 

During recent years this type of kiln has largely 
been replaced by downdraught, arrd continuous 
kilns!^> . b 

',.>Cost of Manvfacture. — This, in a well-managed 
yard, is approximately — 



Per 

1000 bricks. 

^ < 

.€ s. 

d 

Clay digging . . 

. 0 2 

0 

Tempering . . . 

Moulding .... 

0 1 
. 0 4 

0 

6 



0 0 

(1 

Moulding sand 

0 0 

0 

Barrowing from ha('k8 and setting kiln . 

. 0‘'1 

9 

Burning' 

. 0 2 

0 

Drawing kiln . 

. 0 0 

6 

Stacking 

. 0 0 

6 

Oral, about 

. 0 7 

0 

Rent, royalty, tools, and repairs 

. 0 d 

£1 4 

6 

(j 


CHAPTER vr 

HAND BUICKMAKING IN NOrflNGIIAMSHIRE AND 
NEIGHBOURING COUNTIES. 

* 1 

TJhe mode of making bri^ik in Nottinghamshire and 
the aeighbouring counties, including Derby, Leicester, 
and parts of Lincoln and Staffordshire, presents 
several peculiarities, of which the principal are— 
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1st. The us^*of roliers for^crushing the brick- 
earthy 

2?id. The use bf “ copper ” moi^lds. 

3i'd. The hacking of the bricks yr^icr cover. 

The use of “’copper” moulds has been for some 
years gradually extending to oflier districts, and will 
probably, sootier «r later, become general for the 
manufacture of superior (pialities of ha^d-y?ade bricks. 

The old houses in Nottingham arc built with vo4»y 
thin bricks, much of the old briejework gauging 10;^ 
in. to 4 courses *in ^leight, including mortar joints. 
These bricks are of a dart red colour, and were ifradff 
in works that have been IcAig since abahdoned. The 
bricks nov; made are much thicker, the w,alfs ^d’^mkny 
new buildir^s gauging 21 in. tp 7 courses in height, 
or about 13J iA. to 4 courses in height,^ including 
mortar joints. The common bricks are of “a very 
uneven colour, which arises partly from the manner 
in which they are set in the kiln, and partly from the 
want of care in selecting > the clay and the quantity 
of limestone ground up with it. From this circum- 
stance the fronts of m^ny of the new buildings 
a mottled ap})carancc, which is exfi-emel^y 
unsightly. • , • ♦ ^ * • 

In many brick\vorks the earth ustfl is not plastic 
clay, bui a very hard marl, which citnnot be brought 
into a state of plasticity by tht ordinary processes of 
weathering and tempering without bestowing upon 
it more time and labour ^dian would be repaid hf the^ 
value of the manufacture^ article. It is, thcrefor^^ 
ground, and reduced to any state of fineness required, 
according tc^ tne number of sets of rollers \|sed and 
the gauge to which they are worked, all hard lumps 
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and pieces of limestoVie,* wh^ch would ‘otherwise have 
to be picked out, by hand, being crushed^ to powder, 
so as to be ci^mparjitively harmless^- » 

The advan^a^es and disadvantages of the use of 
rollers may be thus briefly stated — ‘ 

1st. Much valuable material is used which would 
not bo available for brickuicV^ang by the 
.. proccssc,’' described in previous chapters! 

^,nd. The process of grinding, if properly con- 
ducted, greatly assists the operations of the 
temperer by firihging the earth into a fine state, 
quite free from hard lumps. 

Ird. On the other hard, the facilities afTorded by 
the use of rollers fov working up everything 
' that is not too hard to be crushcJ by them, 
make many brickmakers fail to pay‘ proper 
'legard to the nature of the material. A 
common practice is to work the rollers to a 
’ wide gauge, so that comparatively large pieces 
of limestone pass through without being 
crashed. Where this is the case, it need hardly 
be said that the bricks are worthless. They 
may appear sound, and may have a tolerable 
face, but' rain and frost soon destroy them, 
and, in •‘situations where they are exposed to 
the weather, they will become completely 
perished in a fe\/ years. 

The following description of the mode oi making 
bricks at Nottingham apjdiijs^with sufficient accuracy 
the practice of the bt^.^k-yards for many miles 

* ^To prevent damage to the rollers, all pebbles and hard stones 
must be picked out by hand'before^ grinding. • WlXire the brick-earth 
used is mifih mixed with gravel, the only resource ie the use ot the 
wash-mill. 
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. ‘ . . * / * 

round. It will; oS coursj, be uftderstood that in no 

two yards is the manufacture caryi^ed on in exactly 
^ the sasiie way ; tln^-e being differences in^ the designs 
of thg kilns, the arrangement of Ihc buildings, and 
other poinfs of 'detail, which niay^bc regulated by 
local circumstances, or which, ftom the absence of any 
guiding principle, ^may bo left to chance; tlie general 
features, however, are the same in aliases. 

Brick-earth. — The brickmakers of "t^ottingljain 
and its immediate vicinity de^:ive their supplies of 
brick-earth from, tl?e strata df fed marl * overlying 
the red sandstone on whfch the town is built, j^iict 
in its turn- rests on tlic iJoal Measures. The marl 
abounds ^with loose and thin layers of*s7i;er/‘^ or 
impure lii^estonc, and in mai\y places contain?? veins 
of gypsum, or,^s it is called, lylastcr stone, wliich are 
extensively worked near Newark, auil ofliw* pklbes, 
for the manufacture of plaster of Paris. 

The water from the wells dug in these ’strata 
is strongly impregnated with lime compounds. 

The colour of the bricks made at Notti^igham and 
in the neighbourhood js very varied. For making 
W facing bricks the clay is selected with groat care, 
and only feej-taii^ bods gy-e used. F(fr common bridks, 
the earth is takei:^as it comeh, and ike colour is very 
ifreguiar and unsatisfactory, varying from a dull red 
to a dirty straw colour. Sodie of the ’^larls burn of 
. a creamy white tint, and^iave been lately used with 
much success in mailing ornamental coping and 
other white ware. 

m ^ 

* The term rmrl used hero has reference to an earth of #. friable 
nature which does ilf)t adhere to tho sflade when dug, and cannot be 
cut like ft plastic clay. It must md bo confused with* the marls of 
the London district, which contain finely divided chalk. 
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Stones and^pebbles are pi(ike(i out by hand, but 
the pieces of limestone are generally 'left to be crushed 
b}^ the rollers, and much bad matj^rial isf worl^ed up ^ 
in this way which' could not be used if the tempering 
were effected b^ treading and spade laboue only. 

There are, however, many beds which are suffi- 
ciently fr^e from limestone not to require grinding, 
and when thes^ are worked the rolfers are not used. 

For making rubbers for gauged arches, the clay 
isVarefully picked, and run through a wash-mill into 
pits, where it remairfs until by evp,poration and settle- 
ment it has attained a proper degree of consistency, 
I'he clay for this purpose ^is generally mjxed with a 
certain quantity of sand to diminish tlie labour of 
rubbing 'the bricks to gauge, the proportion varying 
according to the quality of the clay. , The sand used 
for .this, pmpo.se is the common local rock sand, which 
burns to a red colour. 

General Arrangement of the Works , — The hilly, 
nature of the ground offers great facilities for drain- 
ing the workings and for bringing the ground into 
cultivation' again after the clay has been exhausted ; 
so that it is not unusual to trect a works near to a 
main road, and tp sell the land between the two for 
building ptirposq^. ‘ 

The proprietoij of a brickworks usually rents the 
required land from the awner of the soil, at an agreed 
price per acre, and in add Won to the rent pays for 
all clQ,y dug, whatever its quality, at a set price per 
tkousand bricks made an(\ sold, exclusive of those 
usfcd for the erection and repairs of the buildings on 
the works. n • , v 

The arrangement of the several buildiligs varies 
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with each yard.; bjibtiie priilcipV^ on«^whieh they are 
laid out is the ’same id all cases, viz. to advance 
% towards the^ kiln each process, as to avoid ^11 
unnecessary labour. This will he understood by 
inspection of Fi 4 ^o 24, which, it inu^t^bc understood, 
is not an exact representation ^of a particular brick- 



Fig. 24.— Gcnc.ial view of a brickworks. 

H. The face of tbo workings. * 

B.B. Heaij^s of bri|k-oartb, dug in the aui^imn, to be worke^l up 
tbo i*«ilow1ng season, afMr being mellowed by tbo winter frosts, 
c. The clay-mill or«rusliing rolls. •* 

•d.d. ffbo working floors, generally 10 yarjs wide. 

E. The hovel or drying shed, ^ 

F. The |;iln. 

G. Spaces for bricks stacked r^ady for sale. 

works, but a diagraih* to explijin the princrple ot' 
arrangement usuaUy foAowed. The pits (a), fr^un 
which the clay^is dug, .♦re at. the rear of the Vorks, 
and at some little distance from them is placed the 
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‘ • \ { 

clay-mill (c); which, <,o save lahowr, in* wheeling the 
clay, may be shifted from tim4 to time* as the workings 
recede from the kiln by the exhaustion cfi the^lay- 
This is, however, ndt always done, as, where the mil] 



lioes been fixed in a f^ibsianti^ nianner, the saving in 
labfiur would not repay the cost ofVe-erection. 

Clay-mill . — The maChinei^ useel in grinding the 
^clay is very simple. It consists of one or more pairs 
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ot cast-iron rillej’s*(Fig. 27), set veiy cfose together 
in a horizontal position,* and driven by a horse who 
wall^ in a^circular track, and, by| means of the beam 
to which he is attached, puts in motion a horizontal 
bevelled driving-wheel placed at*tHe centre of the ^ 
horse track. An engine is i:iore satisfactory than a 
horse for driying these rollers, being both ipore regular 
and more power! ul. 

Figs. 25 to 27 represent a one-Iforsdf mill with a 
single pair of rollers 18 in. in diameter, and 30 in. long. 

In these illustrations the lettering lias the follow- 
ing significance : — . 


a. Horse l)oam, 12 foot long, •from centre of liorso tract to centre 

of (lriving-wlio(‘l * • 

b. Bevoflod driving-wliool. 

c. Tin ion? * 

d. flriviug-shaSt, in. diameter. 

0 . Universal joint. 

/ /. Spur wlieela, 

;/ g Cast-iron rollers 18 in. diameter and 32 in. long. The roller 
maikcd ;/' is longer than the other, having a ilatigo roumi 
each end by which the roller g is kept in its proper position. 
The loller marked g' is connected by the universal joint 
0 with the driving-sliaft d. 
h. Wooden hopper. 

i i. Cast-iron standards to support the hopper. 
li k. Axles of rollers. * 

^ 1 1, Bearings for the axles k k. These bearings are nfade to slide 
or^«th(3 i)ott^m plate m, in onler that*the gauge of the rollers 
j^jpay^MB adjusted at llleasur^. • 

m. Bottom plate, (yi which the hearings retf. 

n. strengthening bar, 

0 0 . Adjusting screws, by whicl| the rtfllers Ciin lie set to any 
gauge, according to tfle degree of fimmesf.Ho which the clay 
ft required to bo ground. 
p. End beam of framing. 
q q. Sides of framing. ^ ^ 
r. Balance weight to horse ^oam, 

* 

From tht?Re#details iif will he .seen that a horizontal 
shaft, contiected at one end witli one of the rollers by, 
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an universal' joint, and’ having a bevelled pinion at the 
other end, communicates the motion' of the driving- 
wheel to the roller^ by spur-wheels keye^d on ^heir 
axles. The clay is tipped in a wooden hopper placed 
over the rollers, Wvl passing slowly between the latter 
falls on a floor about feet below them, where it is 
tempered for the moulder. ^ 

Thjs floor if^^inclosed on three sides with brick 
walls which '"support the wooden framcworlc of the 
machinery. The clay Js prevented from adhering to 



the*rsurfaces of the rollers by strong knivcfi fixed on 
their under'sides., • 

Many clay-mills have only one set'of rollers, but the 
addition of a second set (Fig. 2H) is a great improvement. 
In this case, the bottom rollers are placed allnost in 
contact with each other, and should be faced in the 
latiie to make them ^erfectlji^* frue. If only one set 
be nised this is a needless expense, as the gauge to 
which they are worked is too'wide fortaify advantage 

to be derived from it. 

% 
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When the tolars ‘are not faced ih thA lathe, they 
are cast upright* in loair^ moulds, which insures great 
% accui^acy id casting, and renders t|i?ning unnecessary, 
where only one set of rollers is eni|)loyed. The 
arrangement of. the rollers, when^>t<vo or more sets 
are employed, is shown in Chap. VL, Figs. 48 to 45, 
which shows, the construction of the clay-mills used 
in Staffordshire. , ’ 

It cannot be too strongly insist?^*! v<pon that the 
machinery should be boxed up close, so as to prevent 
stones or clay from clogging *the wheels, as where 
this is not done the jnachinery will unavoidably 
become deranged in a very short tunc. 

Fig. 29 is a diagram showing an improved arrange- 
ment of*the ordinary clay-mill, in which*-* tlie horse 
track* is raise(| to the level (5f the top of the liopper, 
the whole of the machinery under the liopj)cr being 
completely boxed up, so that no dfrf or stones can 
lodge on the wheels. Tlie driving-wheel is placed in 
a circular pit lined with brickwork to keep up the 
horse track to the required height. 

In all but the more isolated districts hiore power- 
^ful rolls driven by ei/gine-power are now ^ used (see 
Chaps. ^I. and VIII.) , « 

Th« qfiantity of \i^ork perform(jd wlH, of course,* 
•vary greatly, according to the distance between the 
rollers and the consequent fineness to which the clay 
is groilnd. One horse-mill will grind sufficient clay 
to keep six moulders fully employed. ^ 

The length of tin\6yluring which a clay-mill "ZiiW- 
last in good woil^ing condition is chielly regulated'' 
by the wej^r lof the rollers.* If the iron is*of very 
uniform 'quality, and care be taken to f)ick out all 
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the pebbles from the'cla^’, a pair of rollers will last 
many years. ^ 

Ykisli-wM, — 'J^hc wash-mill if> only^ used in the 
mani^facture ot* arch bricks, and does not dider from 
that employed in other places (p. I'd)! 

The Pag-mUL is compara»^ivcly new to Notting- 
hamshire br'fCk-yards; the tempering^ o^ the clay, 
after ‘grinding, being formerly effected by treading 
and spade labour. Instead of tlie clay being tempered 
directly after grinding, it was, at one time, deposited 
in damp cellars ,for a year or' more to ripen. This is 
no longer the case. ^ * 

The Moulding Sand ^sed is the local rock sand, 
which burns to a red colour. In making wliite l)ricks 
this is a [^cat disadvantage, as it causes r*^d "streaks. 
The sand is OAly used to sprink](^ upon the table to 
prevent the clay from adhering thcrc^t^/ i^and Avitli 
a sharp grit is preferred. 

The Moidding Table is shown in Fig. 'dO. It 
comprises a sloping plailk (a), placed at one end of 
the table to enable the moulder’s boy to deposit the 
clay on the table. At ^the same end (b) of the table, 
4he tempered clay is deposited. A sand-box (c) is 
not alwgi.ys fixed. In^ many cases it is a detathed 
box, on tliree l,pgs, placee? close ,e 0 the moulding- ‘ 
iJable^ I 

The part of the table onVhich the clot is moulded 
(d) is nW the centre. ^ 

The clot is put intf) the mould at (e), immodiatcly 
in front of the water-W (f), ih which the mouldtf 
dips his han^s each time he moulds a brick. ^ A slip 
of wood jo) oh which^the ^lane rests jn order to 
raise it from the table, that the moulder may take/ 
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it up the more readily, is pla6ed*nekr the water- 
box (F). ^ ^ 

' The brick is tal^en off the tablep (ii).' Thia part 
of the table is always very wet, and the slush runs 



off into a gutter (i^ nv v^u unc uuppings from 
the table into a tub placed beneatll it, biit not shown 
in the drajving. If th6 water were 'allowed to run 
down on the working floor, the latter would soon 
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become wet ahd ^aUppery, ana umnt for t’ecoiving the ' 
bricks. I 

Jn theioperation of moulding.i fhe moulder stands 
in front of the table, with the water-b(^ immediately 
in ffont of him^ the tempered cla;^^ r#t his riglit hand, 
and the sand-box at his left. ^ The boy who takes off 
the newly made bricks, and brings back the empty 
mould, stancls tlie side of the tabl^ opposite th(^ 
moulder, to the riglit of the watei^bo^, in which he 
washes his hands after each journey, to prever/t the 
clay from drying on them. , * v 

The cost of*a moulding-table varies according to 
the care with wliich it is made. Such a one tl^TsIiown* 
in the illustration will cos? about 30s., and y ill last, with 
occasional repairs, for several years. The ^)p*i’t where 
the bricks are moulded soon becomes worn, and has 
to be cased, a* shown in the illustration^ This casing 
extends over the part where the brick is tSken off by 
the carrier boy ; but, as the wear is not unifQrm over 
this space, the casing is, in two or more pieces, the 
part where the brick is moulded wearing much faster 
than the others, and requiring renewal SGt>ner. 

Brich Moulds , — Ai one time the moulds were 
made of wood, but these have been almost entirely 
supersqdeA^ by orass, ot, as they are technically called,- 
“ copper ” moulds. 

'rtie mould has no b(.)ftom Its in the London 
practici, nor is it placed upon a raised moulding- 
board as in Staffordshire ; but rests on the moulding- 
table itself, the top ^d bottom beds of the brifjjfc. 
being formed at two dfstinct operations with a little 
instrument /aljed a plaiie (p.,132). 

There- are several different ways in Vhich these. 

K 
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moulds are ^made. S/^metimes .the btass work is 
merely an inside lining, screv' ed to a wooden mould ; 
but. the best consti'^ction appears to be that shown 
in Fig. 31, in f^hich the mould is of i^^rass, cast in four 
pieces, and rivet 3 d^ together at the angles, the sides 
projecting half an inch ^beyond the ends. Each cast- 
ing has a flange at top and bottom, forming a rim 
half an inch wide all round the top and bottom of 
the mould. The'mtside of the mould is cased with 
woou, secured to the brass by the rivets. To give 
a hold to the latter, moli pair is passed through a 
piece of sheet copper, as sho,wn. Tflesc moulds are 



costly, and formerly a pair of moulds cost £2, but 
they may now be had for £1 5s. tlie pair. 

It will be seen, by referciice to the engraving, 
that the brass overlaps the woodwork all round the 
mould on each side, and these portions of the mould 
wear away very rapidly, so that the bricks made at 
the close of the season are considerably thinner than 
those made at its commencen^ent. This renders it 
nepessary to renew the projecting ^ri ms from time to 
time a)S they become wprn down with use, and this 
will require to be done every season if the mould 
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^ has been in con,^t!int usa It 'is an expensive opera- 
tion, as the new rim lia^ to be br(^ed on to the old 
partj^and tliis mn^st be done wit^i gre^t nicety, and 
so a.s to make a perfectly flush joint on the inside 
of the mohld, o’r the latter woukf Ce rendered use- ^ 
less. The cost of plating a iftir of moulds is nearly 
the same as Mieiw original cost, and ther^fare it would 
be preferable to use the moulds untiy ^ley are quito^ 
worn out, and then to replace them with new <jrves. 
The expense of replating wit^).^ brass has induced a 
trial of iron rit^s, but thcyliave not been found to 
answer. 

The moulds for making quarries ‘arc somewhat 
different, only two of the sides beiiK]j ‘cased •with 
wood, whilst the others are stiffened by strengthening 
ribs cast on ths# sides of the mould. 

The use of copper moulds is .cen&rjd* to* the 
making of building bricks, and quarries for paving 
floors, their weight and great cost preventing their 
employment for larger articles. 

The Plane (Fig. 32) is usually made 9 Jn. long by 
3 in. broad, with a hamjle at one end. Its use is to 
Compress the clay in the mould, and to w^rk over 
the top boUom bids of the bfick to^give tTicm 
an even^Surface. ^ 

* The Strike (p. S4) is not used. ^ 

The Clapper (Fig. 33^ is dimply a [yiecQ of board 
12 in. by (5 in. with a haifdle on one side. It is used 
to flatten the surface^ ^of the bricks as they lie on 
the floors, and the bn#ks are also beaten with^ it 
during the process of hacking, to correct any Mwarping 
which may hat^e taken place in the fir.'it stage of 
drying. 
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Dressing Bensh (Fig. 34).-|^rhis is simply a stout 
* bench, to which is fittccJa plate of cast iron, on which 
the feest frftnt bricks are rubbed or polished, to make 
thorn perfectly true and even ; the wo/kman, at the 
same time,* beating them with a w<#d§e-shapcd beater, « 
tipped with iron, called o. ’dresser, Fig. 35. This 
operation tcuigh^ns the brick, corrects^ajiy warping 
which may have taken place, and loaves the arrises^ 
very sharp. * * 

The Flats, or working Haors, are prepared with 
care, by levellir|g and rolIiilg,^so as to make them 
hard and oven, and arc* laid out with a sliglj.ya]l,»so ^ 
that no water may lodg^ on them. .They are well 
sanded, and constant care is requisite keep, them 
free froii^ weeds. Their usual widtli is* aljout 10 
yard?i. In uitfavourable weather a single moulder 
will sometimes have as many as 7000 l^ijcke on the 
flats at once, for which an area of from 300 to 400 
superficial yards will be required. This, however, is 
an extreme case, and in good drying weather a 
moulder does not require more than half^that extent 
of floor. ^ 

* The Hovel, or drying-shed (E, Fig. 24), in*vhich the 
bricks aj^e, hacked, gc^ierally forms two sides T)f a 
rectangtiMr yard^ adjoining *1110 puj>lic road, the kiln 
being placed as close to the hovel^as practicable, and 
the working floors or fiats "In the rear# of the latter. 
By thi^ concentration of* plan, the distance to which 
the bricks have to be^carried between the successive 
processes of moulding, frying, Racking, and burning ^ 
is reduced to^a mihimum. This is important^ if the 
raw bricks are'shifted by haifd and not bjj barrows. 

It is generally built in the roughest and cheapest^ 
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manner possible, witl/i^pen sides' f.nd a tiled roof, 
supported by woo(jen posts of brick piers ; the width ' 
of the hovel is abotit 18 ft., or rather mor6 than, the ^ 
length of a haik, but the eaves are made to project a 
couple of feet or^sO' beyond this dista'iice, in order to 
give additional shelter R om the rain, for which reason, 
as well as fo|; the sake of economy, the eaves are 
'carried down sosJow as to make it necessary to Stoop 
to pnter the slied.' 

Some hovels have _ dues under the floor, the fire- 
places being placed in a pi‘c sunk at onc^nd of the hovel, 



and the cliimney at the o}>posito end (I'ig. 36). In some 
drying-liquses the flues are made to return nearly /av 
the uirnaccs beforo they are le(^l into /.he chimney, so 
that the Litter close ‘to the former. Ti.'^se flues 
arc used when the demand for bricks is so great that 
sufficient tiinq cannot be* alkwed for drying in the 
open air, and also during dnclement season’s. The 
sides tff the hovel are then walled up with loose 
biickwork to rctain*the hea/! No specific rule can 
be 'givqn for the relative sizes of Vhe li^vel and the 
drying floor. The common practice appears to be to 
^make them of the same length, which allows ample 
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^room, and enables* the mouldt|* to keep a portion ot 
his shed always availabA as a dryjng-floor when the 
weat$ier is *too wet to allow of the bricks being laid 
out cvn the Hats. When this is the cas/ the moulder 
protects thh ra\\^ bricks from draug'Ati?, by surrounding 4 
them with a skirting, so to'^pcak, of planks. This 
is a very necessary precaution, for the giiirents of air 
from* different parts of the shed v-ftuld cause the^ 
bricks to dry unc(|ually, and they^would cracky ojid 
become unsound. Matting is. frequently hung up at 
the sides of tin hovel for this pur})ose, and is also 
used in some yards to p-event the liner clay^wl^n 
tempered, from drying top rapidly. , 

The above description applies to t^ic ordinary 
hovel, but the best front bricks are dned wholly 
under cover in a brick hovel enclosed by walls on all 
sides, and furnislied with Hues, by wliich ^-J.e plitce is 
kept at a regular temperature. The expense of con- 
ducting tlie whole of the drying under cover in this 
manner is too great to allow of its general adoption 
for common bricks made by liand. ^ 

Machinery for jrr^ssiny Bricks . — In some yards 
^ presses are used for pressing front bricks^ and with 
considerrfbje success.. It is, ho\Vover, (jues'tioTiable 
wheth(Jl*'pressec^ bricks arefls duraWe as tliose dressed 
*by kand, though the latter are becoming more and 
more scarce. In making iT^achinery for this purpose 
the great desiderata are*to make the metal mould in 
which the brick is ccynpressed so strong that «it shall 
not spring on the ap^ilication* of the power ; and^ 
that the piiton !?hall exactly lit the mould : when, 
from bad woPkmanshfp or tong use, th^ is not the 
case, the clay is forced between the piston and thft 
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mould for a ’'short dis^fijiice, leaving*' q. slightly raised 
edge all round the^side of thef brick. 

•Without enterihg upon a coraparis6n of* the ^ 
respective merits of machine-pi-essed bricks , and 
othose dressed bj^ hand, it may be pbinted out that 
the operation of dressing on the bench requires an 
experienced wM^ork man, whilst a comnjon ilabourer can 
^use a machines* For tliis reason machine-pr6ssed 
brinks can be produced mucli cheaper tlian those 
dressed by hand, and^ there is little inducement to 
employ the latter process. , 

^ — The kilns used vary considerably both 

in design and, construct vi,^ })rinciples. Formerly 
Scotch kilhs ” were usually employed for common 
bricks, alur^ downdraughts” for facing briej^s, but in 
recent years continuous* kilns (p. 49) have replaced 
intermitteni. 24 ips on account of the greater saving in 
fuel. For common bricks, where the output is not 
sufficient?' to justify the erection of a continuous kiln, 
the Scotch or “ Scove ” kiln is still used. 

The kiln shown in Figs. 37 to 42 is of this type, 
though rather weak at the angjes. 

It comists of four upright walls, enclosing ^ 
rectafigiflar chamber. The llooj' is sunk alArut 4 ft. 
Wow the general <?urface 'of the groimd, aha 'is not 
paved. The doorways for setting and drawingc the ‘ 
kiln are merely narrow openings at the ends of the 
kiln, raised a step above the* ground, and aboii't 5 ft. 
from the floor. The fire-holes pre arched openings 
[^pos^^® other o*n the si^'les of the kiln, lined 
with firQ-bricks, which require to be rex^^ewed from 
time to timq, generally dVery Reason. The width of 
these holes is reduced to the required space by 
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temporary piers 'drickwork, si as to leave a narrow 
opening about 8 in. wide And aocut § ft. high. This 
beP undefstood iDy reference to Fig. 40, in which 
the da^k shading shows a fire-brick linir/g ; and the 
unshaded paVts the temporary piersf * These last are 
pulled down whenever the fire-brick lining requires 
to be renewed. • 

In many kilns, however, the fire-lvyfes arc made 
at once of the requisite width, and fiitished at toj) by^ 
oversetting the bricks on cach.^ide till they meet, 
instead of being arched over. 

On each side of the kiki a pit is sunk to theJ^jvci 
of the floor,* and covered viith a lean-to roof, which 
protects th(^ fuel and the fireman from thd weather, 
and prevents the wind from setting against Ihd fires. 
The walls of thc^kiln are about 3 ft. thick, and are 
built of old bricks, rubble stone, and i[xQ j-^fpso^of iiie 
yard. No mortar is used, as the use of lime would 
destroy the brickwork, under the intense heat to 
which the walls are exposed. The bricks arc there- 
fore set in loam or fire-clay, if the latter can be 
readily procured; it us^ially can be bought from 
the neighbouring collieries. 

Very c»re is requisite in allying a rfeWiy 

built kiln^br the avails will l:)e craaked at the first 
firing, and the thicker the walls the^ greater the care 
necessary. 

Instea*d of being built with walls of parallel 
thickness, resting on a’^ches, as in the example ‘just 
described, some kilns ai> built with walls of great 

* In order to aav^xpeiiBO, tUs type of kiln i.s frequently erected 
on the ground-Uvel, but the fires are then moreafiected wind than 
when the kiln is partially sunk. 
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thickness at the bottc^ofi, and diminishing by set-off^ 
until, near the tqp of the kin, they are comparatively 
thin. Many kilns also are provided ^ith Aassivcf 
buttresses the angles, to counteract the tendency 
which the walls*’ have to lift theihselv6s with the 
heat. « > 

So lon^g^as the brickwork is snffiodently thick to 
retain the heat, no purpose is attained by inefeasing 
yie strength of the walls, unless they are made so 
massive that they are unaffected by the heat ex- 
ternally, and heavy enough to coupteract the lifting 
f au^e/J^ by the expansion of»’ the sides exposed to the 
fire. In the, one case thg walls expand bodily with 
the. heat, forming large and dangerous cracks; in the 
other, 'separation takes place between tlip inside and 
outside of the walls, from the expanrion of the parts 
most Q.x| iD^yd to the heat, and the kiln soon requires 
relining. 

Tile kiln shown in Figs. 37 to 42 is an example of 
the mode of building with the walls of the same 
thickness top and bottom ; that shown in Fig. 42a is 
one of a more massive coijstruction, and has but- 
tresses the angles. The upper part of this kiki is 
formed by building, in a tev^porary marker, a thin 
parapet round <he insMe of the ^top oT flie walls, 
about a couple of feet in height. This expedient* is 
often resortod to for Ine <sake of increasing the 
capacity of a kiln at a small expense. 

Iti this kiln the doorways ^do not reach to the top 
*of the walls, and a^e arche</ over, so that the latter 
f6rm ca continuous terrace all rdund 4he top of the 
kiln, on ^which a tlfin paVapet is "built up in a 
temporary manner, to increase its capacity. 
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Some kilns are pit)Mded wifjr a flight of steps by 
which access is obtained i to the toj) (Fig. 41); in 
athers^ ladders are used for this puipose. Many 
kilns have also a'* kind of light fency round top 
made of rough poles. This serves *ai5 a protection 





Fig. 37. — Plan of kiln at groii^d-lcvol, showing firing 
sheds aiM fire-holes. » 

* • 


from falling, and as a scaffold to which screem^may 
be hung in windy wearier to Ifeep tlie wind from 
setting on the /op of the kiln. 

The sizes of^cotch Idlns vAry considerably. One 
(such ^8 that shown in Figs. 37 to 42), 20 ft. long, 10 
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Fig. 38.— Plan of Scotch hilii, showiug the roofs of the firieg 
sheds (HiB), and the steps (a) leading to the top of the kiln. 



Fig. 39,— Cross-section of Scotch kiln, ^bowing the 
t construction of the fire-holes. 




Fig. 40,— Longitudinal section of Scotch kiln, tak^f' through the 
doorways at tho ends of the kiln, and showing H;ho inside of tirc- 
iiolos. j , 



Fig. 41. — End elevation of Scotch ki^n, showing doorway, ends of 
firing iheds, and steps leading to top of kiln. 



Fig. Side elevation of Scotch kiln, Vi^th tho firing shed 
removed, in order to show the l&ro-holes. 



Pig. 42a.— B uttressed kiln. 
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wide, and' 12 ffc. will, Witt the addition of a 

parapet, burn 25,000^jrick^ at once, and will require 
rather more than that number of biflcks ^r itg 
erection. T.he cost of such a kijn^ would bo from £30 
to £ 00 , oxcmdin^^ the value of the nmterhls. 

Tiio capacity of a^'iln may be roughly calculated 
on the assumption that ton brides require a cubic 
foot of spa?;o^in the kiln, but much, of course, will 
depend on the i^ature of the clay and the amount of 
shfinkage before burning. 

A well-built kiln should hist for many years with 
occasional repairs. 

« 

‘ PIIOCRSS OF imiCK.MAKIN(J. 

* , ♦ 

CUiy (h{j<ju)<j. — The clay should^ bo *dug ‘In the 
autumn, an^^ collected in large heaps at the bottom 
of the slopes, to be mellowed by the winter frosts. 
These* heaps are shown at B, in Fig. 24. The cost 
of this operation vaides from Is. dd. to 2s. 2d. per 
1000 bricks, according to the labour of getting the 
clay, and fhe distance to which it has to be wheeled. 

Teviperlny and Grinding. — In the s[)ring the ^lay 
shoulo^ be turned, over by spade lal^our, b^ing at the 
same time* well ^yatoredAiid trodden, tliou^^^ this last 
operation is freijueiitly omitted. ‘'Idie pebbles and 
large lumps of liitiestono are picked out by hand, and 
the clay is then wheeled iq the mill, and tijr ped into 
the l\opper. Sometimes the clay, after being ground, 
is at once tempered* for use oh the floor beneath the 
roAlers^; but for the best brickc, it^is allowed to 
ripen for some time. 

The temperer is generally paid by the moulder. 
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who contracts for teippering/raAilding, and tacking 
a^ a price per lOOC'. The cost ofibempering and grind- 
ing for common bricks is *kbout Is. 8(/., exclusive of 
the cost of horsing ov driving the mill, which is borne 
by the proprietor of the yard. / 

One temperer with a horse-^driven mill will keep 
one moulding-table constantly supplied, and will also 
assist the mou?der*in getting up liis briok^ from the 
floor. ^ , 

Mimlding , — A sufficient (piantity of clay having" 
been prepared on the tempering floor, one of the 
moulders boys takes up as large a lump as he can 
conveniently carry, and, placing it on his head, *tal?e? 
it to the moulding- table, and walking iqf tl^e sloping 
plank, deposits it at the end of the table,* to tho right 
liand cd* the *moulder at 15, Fig. 30. 

The moulder having s[)rinkled some dr'; sand oyer 
the part of tho table marked D, takes' from the heap 
of tempered clay a piece sulhcient to make a brick, 
and kneads this clot with his hands on the sanded 
part of the taljle, so as to bring it approximately into 
shape. He then raises the clot in the air, alid dashes 
ifj with some force into ^the mould, striking off the 
superfluous ^clay with his fingers. J^Ie then clips his 
hands inti)/ the watcr-boA, anc), with very wet hands, 
wcjrks over tho fate of the brick, sd as to force the 
clay perfectly into tlie mould^i eveiy part. He next 
takes the^plane and passes it backwards and forwards 
with considerable pressure, until the face of^ the 
brick is flush with the ^dges of the mould, and then, 
reversing the mould, pliJnes the underside in tt/e 
same way. The brick I'oing yioulded, the moulder 
slides it on the wet table to his left-hand sAle, where 
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it is taicen off by afebcond boy, who carries it, mould 
and all, to an unoccupied part ot uhe floor, where be 
turns it out carefully on one of its sid^s, andjeturns 
with tlic empty mould. Meanwhile the moulder has 
made anotlJer brick in a second mpuld, which is now 
ready to be taken otf, and this process is repeated 
until the distance to an unoccupied part of the floor 
is too groa^to allow of the boy’s returning in time, 
and the table is then shitted to another part of the 
'floor. 

Drying , — After the bricks have remained for a 
few hours in the position in which they were first 
placed on the floors, they arc turned on their edges 
by a boy wno turns up two at once, one with each 
hand. They remain in this position a few hours 
longer, and arc then hxid flat on the opposite iside to 
tl[at on which they were first placed. Careful 
moulders "sprinkle sand over the wet bricks as they 
lie on the floor, so as to absorb the supci'abundant 
moisture, and render them less liable to crack ; but 
this is not always done. 

The rfew bricks sometimes also undergo a slight 
dressing with the clapper, “or are pressed when half 
di’y, to take off any roughness at the edges, and to 
correct any alteration of foi^ii which may have taken 
place on turniilg them out of thl mould.' In some 
cases, they are scraped with a small iron scraper, to 
remove any dirt that may adhere to them. , 

After lying flat a few hours longer, they are 
carried by the boys, three hi a time, to the hovel, 
'■'here the moulder builds iiiem into hacks 50 bricks 
long and 14 courses high, each hack containing 700 
bricks. A.s the bricks are hacked they are batted 
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with the clapper^ to ‘correct an# warping 'which may 
^ave taken place whilst^ lying on^ the floors. The 
•bricks^ remain in the hovel until they arc ready i'or 
burning. . . / 

The time aHowed for dryings x^ries with the 
weather, the size of the kilift, and the demand for 
bricks. SonKj^brtekmakers get the brick^out of the 
hovel within a fortnight of their leavi’/g the moulds, 
but this haste is very })rejudicial to'^the* soundness 
the bricks, and as a general rqle, three weeks is the 
least time that should be alloweaMor drying. 

The time that the raw bricks lie on 
depends solely on the wyather. In .^ooiT drying 
weather the bricks are made one day and hacked the 
next ; but\at other times several days nfay' elapse 
beforS they are ft for hacking.’ 

It is not very easy to separate the cost of hacking 
from that of moulding, as both operations arc p(3r- 
formed by the moulder. The price for moulding, in- 
cluding tempering and hacking, is from 4s. (i(/. per 
1000 and upwards ; 58. is a common price. ^ 

A good mouldei*, if ^olely occui)ied in moulding, 
will turn out 2000 bricks in a day, between O.a.m. and 
G P.M. ; but'as nc^irly oye-third of the moulderk time 
is taken >\ip with ^hacking, the avew^^c days work is 
not more than about 1300 per day, or between 7000 
and 8000 xveekly. j ^ ^ - 

The itbove description *refers to the ordinary mode 
of proceeding, but foij facing-bricks additiona4 pro- 
cesses are employed. r(fes8ed h^Hcks, as their name 
implies, are prepared by putting the raw bridis one 
at a time, when nearly 'dry, ilito a metal, mould, in 
which, they* are forcibly compressed by the action of 
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a powerful lever whiclif forces u^ th^ piston forming 
the bottom of the moul6. This gives a very beautiful 
face to the brick and leaves the arrises ver;; shar[., but 
bricks so prepared require a longe.»* Arne for drying and 
judicious management in the kiln, othciwise they 
will be unsound, and V hen exposed to tlic weather 
will soon pf'i'isli. 

Folished^n^'ch arc rubbed on a bench plated witli 
:'’on, to makc^'tlidlr surfaces perfectly even, and are 
also dressed with a ‘"dresser” as before described. 
This process is only aj)plicd to tlic b^st bricks, and its 
ip ^ such that it is not. employed to any very 
great extent. ,, 

The contraction of the clay in drying is usually 
slight, and no’ perceptible diminution of ,sizo takes 
place in burning if the bricks have previously “'been 
thoroughly dlied. 

Burning . — The setting of the kiln is an operation 
on whi'ch much depends ; it re([uires an experi- 
enced man, as there is a knack in arranging the 
bricks in a proper manner, to allow the heat to be 
dilfused equally through the kiln, and to alibrd a 
proper draught, so as to obtain the greatest amount' 
of steaCdy heat with the smallest -.expenditure of 
fuel. ' \ ^ ^ ' 

The lower part of the kiln is filled with common 
bricks, narrow openings biding left, as shown by the 
dotted lines in Fig. 37, forming flues connecting the 
opposite fire-holes, the tops of these flues being formed 
by oversetting the bricks each side till they 
meSt. .These flues are of the same height as the fire- 
holes. V 

The best bricks are placed in the middle of the 




^kiln, and above ‘these again are placed common 
bricks up to the top. *The^bricl^s are not placed 
• closed togetAer, but a space is left all round cAcli 
brick, to allow ofl^lie passage of the lieat round it 
the bricks* in tlic successive couts^s' being crossed 
cither slantwise, or at righif angles to each other. 
When a brioje lusts ])artly on others, /y^d is partly 
exposed to the lire, the exposed part vvill commonly 
be found of a ligliter red than tlTose to wliich, 
fire has had no access, and this is one groat cause 
of the mottled cciour of the Noltinghamsliire bricks. 
When, therefore, it is wished to produce bjn^rs**^^’ a 
uniform red tint, great ^are is takcj* to keep the 
faces and^ends of the bricks in close contact, cre^ssing 
thein every few courses only. 

The top of*thc kiln being finished, the doorways 
are built up with refuse bricks aijd jTlastercd bver 
with clay, to i)rovent the admission of currents of 
cold air. The fires are then lighted and tlic heat 
raised gradually, care being taken not to urge the 
fires until all the steam is driven off fron^ the bricks, 
and the actual burning begins. When the fire has 
*at(jeincd its full heat, the lirc-holcs are • partially 
stopped vpfth clAy, andtthc top of flie kiln is covered 
over wit!i earth, /urfs, or boards, to4?hecktlie draught 
and e steady uniform heaji is kept up until the 
completion of the burn jug, which generally occupies 
three d5ys and three nights from the first lighting 
of the fires. At the ^xpiration of this time tlTe fire- 
holes are completely st<^ipe<l, and the fires put out. 
The kiln shouitl then be allowed to cool very gradually, 
as the soundness of the IjricksTs much detiy iorated by 
the kiln being opened too soon. 



J 

.48 IIANP BRICKMA(XING IN NOTTINGHAMSIIIllE, ETC. 

‘ '' ( 

The fuel' employed is coal,* tliei quantity f used 
t)eing about half ^ tori per ^,1000 bricks, the exact 
imount depending on the quality of the fitel and the ' 
judicious setting of the kiln. TJhb cost of hi’iqg is 
[pw, as excellent <poal can be obtairmd atHlie yards 
from 8s. Qd. per ton upw-'irds. The small coal or slack 
frequently u^j^pd in the early stage of bur^ung does not 
cost more than'-5s. to G-s. per ton. 

The colout ar:d soundness of the bricks vary 
according to their ppsition in the kiln and the 
intensity of the heat to which they hqwe been exposed. 

pearest the fire become partially vitrilied, and 
of a blackish tint. Those which have been more 
favouyably placed burn to various tints according to 
the nature' of the clay, from red to straw colour and 
white, and when struck together ring Avith a clear 
metallic spun J. Those which arc underburned arc 
tender, of a pale red colour, and give a dull sound 
when struck together. 

The cost of setting and drawing the kiln is gene- 
rally reckoned at 2s. Od. per 1000, this including 
stacking the bricks in the yard, or placing them in the 
carts of tlje purchasers. If, however, they are not for 
immediate sale, an additional C(Z. as charged for 
loading the* carts lyom the stacks. ^ v 

The labour in firing is reckoned at Is. to Is. G(Z. per 
1000 bricks. ^ ‘ ‘ ^ 

Land and Brick-eartk — The proprictcA* of a 
brick\wrks usually rents the necessary laud at a price 

* Soft coal or small coal is preferred. 

fin semo brickyards much coal is wasted on thi-top of the kiln. 
As the heat has always an upvnrd tei^ency, the coal burned on the 
top of the kiloJias very little efi'ect on the bricks^ and^ most of it is 
wasted in smoke and tlame. 
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per acre, and in addixion pays for all clay removed at 
arset price, whatever its^qiiarjt}^ 

As the iDrick-carth is cxhauste3, or the workings 
reach an incoiivc^iicnt depth, the ground is levelled 
and again Uirow^ into cultivation, , *dfis is, of cours^ , 
done at the earliest pcriod^possiblo ; and in some 
cases the rcqtal/jf the land is nearly made up by the 
profit derived from cultivating the d!o of the ex* 
hausted workings, so that it is inijiosstblc to give 
accurate estimate of the proportion which the rental 
of the land bears to the total ct)st of manufacture, as 
it must vary widely ip each particular ca^e. ^This 
remark docs not hold good with regan^ tcTthe brick- 
earth, which is paid for at the rate of $(L po^ cubic 
yard, or*^2s. per 1000 bricks, a thou!?aml bricks 
reqfiiring aboi^ji d cubic yard.^of clay. The rates vary 
greatly, and some brickmakers only j^y about half 
the figures mentioned. 


It must bo remembered that, as above stffted, this 
price is paid for all clay removed, whether suitable or 
not for brickmaking. For common bricks the earth 
is taken as it comes, ^ood and bad being ground up 
• together ; the cost of grinding being less thpn the loss 
which w^uld r^ssult fjom the rejettion of the*infcrior 
earths, • For front bricks aftd other.bcst q\mlities, the* 
clay^is carefully*pickcd, and the cost is proportionately 
increased thereby (see j\ H7) . • , 

No#estimato can be ^ven for the amount of land 
required for making a given number of brick«, as it 
depends on the situtftion of tlte yard, the depth to 
which the w^irkings can be carried, and the lyitufl) of 
the “ clay." ^ t • 

Build'hifjs and Machinery , — From the circumstance 
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that in exi^^/ing yards the buildings, have been erected 
at different times witl^out any very'systematic plan,'’ 
it .is not very easy to ascertain what a;'e th^ best, 
relative sizes of workin<; floors, havels and kilns, or 
what extent bf^b^iilding and plant .are r/^quired for 
working a yard to the greatest advantage. Unless the 
manufacture be conducted on a very large scale, the 
grinding mill Kill, in most cases, often be unemployed; 

S id the waslw.nili being used only in the manufacture 
arch bricks, it is onlj in the immediate neighbour- 
hood of a largo town Chat a return for the cost of its 
erection can be hoped for. It will always be found 
an advaiilage to have an excess of shed-room rather 
than the coiUrary. 

ddic .following rough estimate will givb an idea 
of the buildings and machinery required for a*new 
yard, to ,prodpcc from 40,000 to .50,000 per week : — 

1 mill for crujfhing the clay. 

• 120 yards lineal of hovel, 0 yards wide. 

1 200 square yards of woi’king floor. 

This extent of hovel and floor will bo sufficient for 
the operatiobs of six moulders ; and, taking the work 
3f each inouldcr to average ‘throughout the season , 
I30(k per diem, thg^ week’s work of tjic six; moulders 
would produce 4(|,800 pev week, or in round figures 
140,000 every three weeks. * 

This rate of p^oducti^Ji would render necessary 
^wo kilns, each to burn 35,0Q0, and these kiln^, would 
de kepit in constant activity, each kiln being fired 
iwice every three wetks. ■ * 

For ^a yard in which it is proposei]^ to make all 
finds of bricks the following aiilditional buildings will 
)e required 
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Cellars for rip§nirJg the ground clay (ii* (/esired) ; 

• A tempering shed, for tenyering under cover ; 

Q/ie or i;iore drying-h()uses, pro^^ded with furnq,ces 
and flues ; • 

A was|i-niill for treating the elr^y for making 
rubbers, arch bricks, etc. ^ 

Besides the above erections, stabling will be 
rc([uired to a greater or less extent in ^Tf yards; also 
a cottage; sheds and outbuildings^for •keeping tools, ^ 
carts, and implements. • 

TooU . — The tools required!^ eacli moulder are a 
pair of brass moulds, a moulding-table, and ap}>urten- 
ances complete, a plane and a clapper (seo-ff^B^. 

In addition to these iiTiplements a f^ijety of other 
articles ai*e required, as shovels, picks, l)tirri)w^, jHanks, 
sand baskets, sieves, etc., whioli are kept in store and 
supplied to the men as re^piired. ^ ^ ^ 

The proprietor of the yard flftds all ’ tools and 
implements, sand, coals, and horses Tor the mills, 
Labour . — The general 'management of the yard is 
usually under a “ contractor,” who superintends the 
yard and contracts with the proprietor* for all the 
laj^our required in the actual manufacture, at a price 
per 1000^ ton th^ number of bricks.delivereJ fronj the 
kiln, tlA) contractor bearing all Ioj^ froir.# frost, wet,» 
or ojhcr causes.* 

The contractor may #^blet liie moulding to a 
moulded’, at a price peii 1000, to mould and hack 
the bricks ready for setting in the kiln ; the ii^^oulder 
employing two boys* to assist him in moulding and 
hacking, and#also a temperer, who tempers the •clay* 
for him, and, assists in lifting the bricks from the 
floor. 
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The fi\st turning over of thd o4y is performed by 
labourers, under the dij^ection of the* contractor, who,' 
with the assistance ot a few boys and labo^irers, 
usually sets and draws the kilns hraself, and attends 
to the burning ^ , 

The cost of manufacture may be summarized as 
follows : — 

V ’ ' Per 

, lOOObrfcks 


£ r. d. 

Clay digging . 0 2 0 

Turning over and watering clay and feeding mill 0 0 8 

Grinding 000 

Teiniienng for monldcr ,...004 

Moulding, drying and hacking 0 .5 0 

_^,and drawing kiln . . .' 0 2 0 

lUirning'. ■ ^ OIG 

> ^ Total coat of labour ,0 12 0 

Coal, balf'a ton, at lOs ..,.,050 

Clay (royalty) . . . 0 2 

Kent, tools, interest on capital, etc. . .* .030 

♦ . 

•Total cost at yard . ..120 


The relative values of the different qualities of 
brick may be thus stated 


‘ £ (?. 

Common bricks (tho clay not pickorl) . per 1000 1 5 0 

Front briok.s (made in copper moulds, tho , 

clay having been nicked) „ ^1 10 0 

Tolished bricks (mauo in copper moulds, * ‘ 

the eaiHi solec^^id with cire, and the * 

bricks dressed oif a bench) .... ‘ „ 2 10 0 


The seriou,s codipetititHi oj* machine-made bricks 
in tho largo towns has madcithe manufacture of hand- 
made pornmon bricks unprofitable except in limited 
areas. 
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CHAl’^rER' VI 

HAIsD RR{CKM4KI]S*G AS PRACTISED jy STAFFORD- 
SHIRE^ 

In Staffordshire, Ved, blue and drab bri'^s are made 
for building purposes, also blue brickg ” for paving. * 
The latter are sometimes termed “ (fust bricks " from 
the coal-dust used when they* ^re moulded. When 
fired these blue Itricks have a smooth and somewhat 
glossy surface, and, being Very durable, are ^iy 
used. 

The d’iab bricks are used to a limitecT^extefit for 
building, lAit more generally i\s fire-bricks by potters 
and iron-masteffs ; though they are inferior to the 
Stourbridge bricks, and the latter are preferrctl wtere 

intense heat is f^encrated. 

“ • 

Clays , — Both blue and' red bricks are obtained 
from the same material, the red variety being pro- 
duced at a lower temperature than that •needed for 
blue bricks. For the •latter half a ton more coal 
an?l two hours more time is allowed per kSln. The 
clays or marls are sele(?bed for the purpos(is to wliich 
they are best adapted. 

Marls and clays suit^l^le for^ brickmaking are 
plentifuj, and of several varieties, in tliis neighbour- 
hood, but the most e^ftensive bed of red marl runs 
in an almost unbrolicyi line tiirough this country 
from south to^ north, aiftl generally west of the gjeat 
coalfield. It is worked wil^h the same results at 
Stourbridge, Tipton, Hanford, Basford, Tvnstall, and 
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other places, A reference to i gejological map of the 
• country will show th(^> peculiarity of this long bed (Tf 
stratified marls. * ^ , 

In the Potteries there are about ten distinct sorts 
of strata. "Khp ^following names are gjvcn to the 
seven sorts most us^d ; and their position with 
relation to the earth s surface is shown by the order 
of their nalncs here given (1) Top red mai’l, (2) 
^dun coloured, (3); top yellow, (4) mingled, (o) bottom 
yellow, (0) brown, and (7) bottom grey. A “rotten 
red ” stratum occun, between 3 and 4, but is not 
used. 

Seveftil ( 2 f these marls vary but slightly in their 
chemical cpniposition, and, when used, at least three 
sorts are generally mixed together. *• 

The marls have an average co^itraction Vhen 
mixed .of l*in 10; that is, a 10-in. mould gives a 
9-in. brick whed fired, although some of the varieties 
used separately contract 1 in 0. 

BuildiiKjR and Plant , — The yard, with the ground 
opened for work, should have the following buildings 
and machinery upon it, for a weekly output of 100,000 
bricks : — 

I « 

* ‘ . t * \ 

A ateaci engino ; ^ Six drying^houses ; 

A set of liorizofk*.rtl rollers , ,Nine kilns. 

A pug-mill : 

The drying-houses should ^.n^easure about ^ yards 
in leijgth by G yards in width, and have two flues 
under the floor through their .eVitire length. 

^Tempenng . — The marls ‘are dug ^and are then 
])laced in a hopper over th(i topmost rollers (Figs. 
43 to 45), aVid passing successively through the three 







?ct the general value of the Table, 
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SLOP-MOULDING 

\ f ‘ . 

pairs, the crashct^ iiiUt’erial is deposited <^n' a floor 

It is then wheeled^ away, and mixed together 
with av^proiK'i’ (piantity of water, by spade labour, or 
is passed through the pug-mill ; but if required for 
ordinary brioks, t^ic ground marls, bo mixed 
with marls that have been wea^Jiered but not ground, 
and may tlicn l^p tempered by spade labou^ until the 
proper degree of j)lasticity is obbiincd. It is, however, 
best to crush tlie whole of the material, atid to pass it 
all through a pug-mill. 

Moidding. — Thg bricks arc mt)uldcd by the slop- 
moulding process (p. 8<S), at the rate of dO,^p jper 
day; the price jiaid fur ^em})ering aqd-^ioulding 
being about 7s. Od ]icr 1000. The proiess i.s as 
follows: tlui tenqierer wheels the prepared* mtiterial 
in a Ijarrow up# a plank, and ’empties it upon the 
moulding-table (Fig. 40). The nmiik^er liaving 
sprinkled sand from tlie Ijox (a), upon the moulding- 
board, and upon that part of- the table where tlie clot 
is moulded, takes as much clay as will fill the mould, 
and by a quick roll and a taj) gives thf clot an 
approximate form to th^e mould; he then lifts up 
this4unip of clay about 12 in, high, and tlyows it 
forcibly intd the Inould, •pressing it Mown wdth* bdth 
hands to fill all, the cavities, and .•strikes off the 
surplus with a wooden strike, whicli he throws into 
a small water-box (d), jn Tront ot* hiii? after each 
time of lAing. An attei/laMt boy, who has previously 
dipped a mould in a water-trough (b), by the* side 
of the table, places it the table ready for the 
moulder, and carrying away the moulded brick ' in 
the mould, carefully empties ft on its fii^t side on 
the floor, 'f'hese operations are repeated until the 
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floor is filled, when the moulding-table is removed 
to a second floor,, f ^ 

The mould used differs greatly from those described 
in earlier chapters. It is made ,oi oak, and the edges 
are plated w?th iron. 



Fiu. IG. - Moulding-table. 

A. Sand-box. n. Water-box for washing moulds, c, Moulding- 
board. I). Water-box for strike. e. Clay knife. 



Pig, 47. -StaHordshir.. brick mould. 


Drying . — The floors are ot different sizes ; a con- 
venient one is 25 yards in length by G yards in 
breadth, which will hold 3000 bricks. Here they 
are allowed to dry until sufficiently hard to handle 
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and place in hacjkg/fche length of time d(^pendin^ 
u^^iV^the weather. In quick.-drying weather th( 
bricksVwill remain half a Vlay as deposited from th( 
mould, and half a day turned upon edge, and after- 
ward they ar/3 placed up in hacks, wlio/o they remair 
until placed in the kiln, (^wing to the damage 
suffered by liacking, some linns prefer to complete 
the drying on steam or fire-heated floors. '^i\Iany blue 
bricks are repressed when partly (l>*y as to give 
them a better shape. 

Burnlufj, — The kiln is usuaffy of the Newcastle 
type (Fig. 53), or of a circular form with up-drau^ht 
The latter (Figs. 48 to 51),^will contain ^^i^ftbljalcks, 
which arc .so placed as to allow a space between^ the 
sides of eacf] for action of heat, and an C(]ual‘ diffusion 
thereof. When ^thc kiln is full, the clammins or 
doorway is made up, and the lircs kindled an.d kapt 
burning 30 hours for red, and 48 'hours for blue 
bricks,* consuming 3 tons of coals for the former, 
and 4 tons for the latter. The expense of setting, 
firing, and drawing a circular kiln of this type cejntain- 
ing 8000 bricks is: labour 20s‘. ; ce)als £l lOs. The 
oo.st^of working a Newcastle kiln arc about the same 
rate per lOfM) brieik.s. , 

For bu'Vning red brick.s, miaflle kilns are ;:^ometimcs 
used sp as to secure a better colour. 

Recently, continuous kiki?} of s[>fecial, design have 
been employed in the ^lanufacturc of blue bricks, 
with a saving of more than half the fuel formerly 
used. 

♦ Blue bricks are finiehed with a diminiahed air-8Uj)ply*H0 as to 
retluce the iron oxides. Salt 'is HomWimes thrown into tlio kiln 
before closing. ^ ’ 
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Fio. 50. — Klovittion of kiln 
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Cost of Manufacture . — The dejtails of the cost of 


manufacture arc as follows ^ ^ 

< I > Per 1000 /ficks, 

£ (t , (f. r 

Clay getting 0 2 0 

Tempering aiul moulding ... .... 0 7 0 

Setting oven( tiring and drawing . . . . ^ . 0 3 .2 

('oala 0 1 G 

Kent, royalty, interest o capital, repairs, coutin- 

gcncicB, etc. . 0 4 0 

^ 


1 0 9 

Owing to the enoimous quantities of blue bricks 
used in recent years, hand-brickmaking has been 
largely replaced by mechanical methods. This is the 
more iicc^sary as some of the excavations are very 
deep. The plant generally used is shown in Fig. 52, 
but the bricks are usually repressed befere they are 
quite dry (Chap. VIII.) for better-class work. This 
gives them a sharper arris and })roduces more regular 
brickwork of greater strength. 


tdl AFTER VII. 

ITRKBIUCKS 

1 

FiuebricIcs are made fQom (1) refractory days from 
the Coal Measures, (2) siliceous rocks, (3) siliceous 
sands, etc., and ^vi’c used in those parts of furnaces 
which would destroy ordirai v bricks. 

The chief requisite is that the material must be 
capable of resisting the eery high temperatures 
reai^ned in some industries. Hence it must be almost 
free from lime, magaesia, iron oxide, pyrites and 
alkalies, as these materials act as flaxes and at 
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sufficienClyj high temperatures 'wil] effect the partial 
fusion of the clay. ^ 

. Analysis will* only) sho\( the heat-rej^isting /power 
of a clay to a very limited exter.t, so that a better 
means of asqei^taining the rcffactciineSjS of a given 
clay is to determine its “ softening point ” by com- 
paring its behaviour \Vith that of Se^er cones. For 
^ refractory ‘pinposcs, a clay when made into the 
shape of a .Vegu^' cone should not bend at a lower 
tciiiperature tlian is rcc|uired to bend Soger cone 2G. 

The '' clunches ”^t)r deep mine fireclays are in the 



nature of shales or rock, and require to be crushed 
to powfier, usually by powerful (^dgo-rimner mills 
(p. 175), before they caijt be made into a plastic paste 
in a pug-mill. ' The carefully pugged paste is then 
moulded by the ,?lop )yocess (p. 157) in a manuor 
similar to that used in Sta^t rdshire (Chap. VI.). The 
bricks are dried on steam (lt Hue-heated floors or 
hovels (pp. Ill), 134), and aredourned in round down- 
dynn^v^t kilns or in kilns'- of the ^^ewcastle type 
(Fig. 53) at a tempprature of 1310° to 1800° C. 
(see p. 48). ' . 
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In order to enable* the bricks to resist sudden 
cha^^es in temperature, burned fireclay or “ grog ” in 
>he foVn of £* very coarse powcAr is sometimes mixed 
with the raw clay. * 

The most celebrated fireclays Jii’o ^ound in tlici, 
neie^hbourhood of Stourbridge Jn Staftbrd shire, Leeds 
and Halifax ii; Yorkshire, Newcastle, Dyrliam and 
Kilmainock and Gartcosh in West Scotland. 

Firebricks are also made of alm<#,t [)1re silica, Init 
it is erroneous to term this “clay.” The material 
termed clay, found, in the Vale of Neath and used for 
making Dinas firebricks vs so nearly pure silica •Miat 
it is entirely destitute of ^)lasticity. iics on the 
limestone and occasionally intermixes with it, .and 
contains only about 5 per cent, of nonrslliceous 
matter. The bricks have e>ftraord inary fire-proof 
(jualitics, but are somewhat sensitive. W\e matefial 
had long been used as a sand, and many attempts were 
made to form it into bricks; without succc.ss, until a 
method was contrived by W. W. Young, and in 
1822 a company was formed for the manufacture of 
these bricks. The mode^of making the Dinas bi icks 
was long kept secret, but the following is thak^used at 
the presenMime the 4istiict : - 

The rock is ^rushed to lioar.se powder* })etwccn 
irmi rclls ; it softens by exposure to the air, but some 
of it is too hard to be us^cK The pf)wder of the rock 
is mixed •with about 1 j^jrt:ent. of lime and sufHcient 
water to make it cohe^re slightly by pressure. 'This 
mixture is pressed into ir^n moulds, of which t wo aj ^e ^ 
fixed under one pres.s, side by side, ddie fnouTd, 
which is open, at the top and*bottoin, lik^ ordinary 
brick-nroulds, is closed below by a movable iron 
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plate, ancl kbove by another pfate^cif iron, which fits 
in like a piston, ^nd is connected with a Icver.^fTnc 
machine being adjust'id, tfie coarse mirdure <4s put 
into the moulds by a workman^- whose hands are 
, nrotected byfstovt gloves, as the sharp K3(lges of the 
fragments would otheijwise wound them ; the piston 
is then pressed down, after which tip) movable bed 
f of iron on which the brick is formed is lowered and 
taken away'hviiv'^ the brick upon it, as it is not 
sufficiently solid to admit of being carried in the 
usual manner. Tho**l)ricks arc dripd on these plates 
upor llpors warmed liy flues passing underneath ; and 
when dry'' they arc piled ^Jn a circular closed kiln 
covcf’cd with a dome, similar to kilns in which 
commo'n firebricks are burned. About seven days of 
hard firing are rc([uir’od for these Iv’icks, and about 
the saiuc tiitiC for the cooling of the kiln. One kiln 
contains 12,000 to 82,000 bricks, and consumes about 
1] toils of coal per 1000 bricks. The fracture of 
one of these bricks shows irregular particles of quartz, 
and the Ifine which is added acts as a Ilux, causing 
them to agglutinate. These Vricks expand on heating, 
while bvicks made of fireclay contracf, Ilenco .^hey 
ard useiul for the? roofs of revorberatory fiKiiaces, and 
for parts where ‘,^olid ai'd compact lining is required. 
These siliceous bricks must not be exposed to the 
action of slags ri'ch in mVtallic oxides or to sudden 
changes in temperature. ' » 

A similar method is used in the manufacture of 
(janister hrieh, which posse^^s similar projierties. The 
rocR' must be ground before it can ‘be used, but as 
ganister qontains a .^mall proportiop of clay, no 
addition of lime is necessary. 
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In Derbyshire rfind some other districfe — as at 
and Windsor — clayey sands occur, and are used 
for mtJfiufactiiring firebricks. rhey arc made into -a 
paste witli water Pa a pan mill, and the paste so 
produced is madennto bricks in a rya;iyier similar to 
fireclay. 

Although tlm methods used* in the manufacture of 
firebricks arc simple and easy to coinpfchend, the 
variations in the quality of the ray material and in 
the action of the fire in the kiln cause considerable 
difficulty in actual working. TIa» relative sizes of the 
different grains of clay and^ non-plastic material re(^uire 
very careful consideration, and any one entc^’ing upon 
the manufacture of firebricks without previ^)us practi- 
cal cxperiei*(pc would find that the tcchni(!al flifiiculties 
involved in proi^ucing bricks capable of resisting the 
required variations in temperature ar% very. gr«at. 
The methods used to overcome these’ are outside the 
scope of a rudimentary treatise, but some further 
details will be found in the reviser s “ Modern Brick- 
making/’ 
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' •CHAPTER VIIl 

ON THE 3IANUEA(TUHE OF BRICKS B^ MACHINERY 

It will usually be found that if a sufficient number 
of 'skilled brickmakers can be obtained, the use of 
machinery to mouldutlie bricks effects no appreciable 
saving. Unfortunately, the number of skilled brick- 
moulders 4s very small, and the demand for bricks 
has, for some' years, been far greater than these men 
can sq^iily. ' It has, therefore, been necessary to 
devise means of replacing human labour by mecha-wical 
appliances, pin^rticularly where very fargc numbers of 
bricks arc needc^d in a short time, as in the erection 
of public buildings or in large engineering enterprises. 

The increased demand for bricks of more accurate 
shape than those ordinarily made by hand has also 
necessitated the use of more powerful presses, and the 
ever-growing tendency to reduce the number of 
processes employed in brickmakipg has brought 
about the intrqduction,, of a variety of ‘‘systems,” 
each of which liAs its own advocatek 

It has byen ^.uuch ‘di^scussed by practical mC’^r, ' 
whether bricks moulded unddn. great pressure ^re better 
than Hhose moulded by hanc in the ordinary way. 
They are of denser texture, holder, smoother, heavier, 
arfd • ^t^'onger than common bricks. » On the other 
hand, it is difficult to dry them, because the sur- 
faces becoine over-dried and scale off before the 
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evaporation from, tli^e centre is comp^tcxi. Theii^ 
^xMiipthness lessens their adhesion to morhxr; and* 
theii\ weiglit increases •the | cost * of carriage, and 
renders it impossible for a bricklayer to lay as 
many in a ^iveu time as hand-mouWed bricks. On 
the whole, therefore, increased density may be coTf- 
sideredas a disadvantage, although, for some purposes, 
dense bricks are very valuable. Yet, iii^spitc of this^ 
the number of machine-made lu’ick'i continues to 
increase, and the proportion of the lighter hand-Aiade 
bricks to the whole output is funaller now tluiii ever 
before, in spite of the present fashion of south-country 
architects to employ them in preference to machine- 
made bricks. * ; 

It is ifpt intended, in this chapter, to detailed 
descriptions ofjbhe machines e^nployed hy brickmakers 
at the present day ; tlie olijcct of an elementary jvork 
of this kind being to <lcal with tin! broad outlines of 
the art rather than with m multiplicity of details. 

For the same reason it would be highly out of 
place that within the limits of an “outline” such 
as this volume there s^iould be any apprfiising of the 
relative merits or demerits of the various machines 
mentioiKvd — as^it is ^impo-sible ^vitliiii sO^sm^ll a 
compass to treat the subject iy the • exhaustive * 
mayner that alone would Justify such criticism. 

The following notici/i •must, ihereCore, be viewed 
as mei^ly collecting l /f®ro the reader, with sufficient 
illustrations, a few (A the more prominent jvocesses 
in use in Great Bfitain, sufAcient to serve as an 
index to thv5se specially interested, wher^{b5«^or5 
complete information may •be obtained from the 
advertisements in the various trade journals or by 
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reference »tQ more advanced \forks^ on the subject, 
‘such as’ “ Modern Brickmaking,” by the reviseyrdf 
the. present volume. | * ^ f • 

The trade in producing brick machinery has come 
to be a very If-ijge one, in whicli gicat yitelligenco, 
energy, and capital have been invested, and from 
which havc^emanated afi immense nuinber of inven- 
j/ions, chiefly *Ghc subjects of patents. ♦ 

It is, however, , remarkable that, out of the many 
patehts granted for tlie manufacture of bricks by 
machinery, only a fc^v are in extensive use at the 
present thne, and these arc /)f comparatively recent 
date. Thuf?, of all the machines described in the 
previous edttion of this “Treatise,” scarcely any are 
at work to-day ! ! 

Perhaps the most notable feature, of the intro- 
duction (;)f nicV^hincry to brickmaking is the facility 
it offers to the utilization of many materials never 
previously used for the purpose. This is rluc to the 
fact that whilst the natural clays are occasionally 
found in a state capable of being at once made into 
bricks, yet fhey must usually,, be subjected to more 
or less disintegration, grinding, and mixing int(V.a 
plastic pfi^ite beforo being employed, atid the;, shales — 
'which now ‘form jua invaluable brickmaking material 
— can only be used when powerful crushing and n;)ix- 
ing machinery as av^iilable.' v 

Methods of freeing the mitVial from adventitious 
matter »are much more effective when machinery is 
available, and this fatt enables* many clays— other- 
Vise*uu'ujfitable— to be profitably used. *' 

Having installed mtwhinery for the ^ preparation 
of a clay pa^e, it i.s only natural that its ffse should 
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be extended to t^cishapifig of the brinks, thouglf 
latter is by no means necessary. 

> "^hus, it ;would be quitt; poslible lb apply machii\ery 
for the preparation of a suitable paste from shales 
and very though* cla*ys, and to shape this paste by 
hand-moulding, as described in previous chapto!^, 
but this method is seldom* adopted except in the 
manufacture 'of firebricks. For ordiiMry building 
bricks the paste is shaped by mcchaiiical means to 
be described later. ' ' 

In some districts (Chap. IX.) the production of a 
paste is avoided altogether and the powdered material 
is compressed into bricks in extremely powerful 
presses. This reduces the amount of diyiwg necessary, 
and has certain other advantages, though Uie.bncks so 
niade are by nejmeanssopopujar or so durable as those 
produced from plastic paste. ^ ^ ^ 

The final result of the application of machinery 
and of continuous kilns has been materially to reduce 
the cost of manufacturing bricks, so that in spite of 
the heavy interest and dejircciation charges on the 
machinery employed, ^bricks can now be produced 
fr^m difficiilt materials at a distinctly less rate than 
from tlni»niosUsuitalJe materials, liy the did mpthod 
of tempering and hand-uioulding. Uniortunatcly, * 
low^er selling prices have rendered the protits much 
smaller than in former y;;aVs. i 

Br’^k machinery Yivry be conveniently divided 
into two chief groups, of which the first ci^mprises 
all that used in tAo prepanttion of the material, 
whilst the second group consists of the n^kanic^l 
appliances used to shape th(\ bricks. 
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, DliY t\ PLASTIC PROCESSES. 

■ ■ O’ 

Each of these groups niay be sub-divided into 
four classes or processes accordii-^ as the material 
is moulded, (aj in a plastic state, (h) a stiff-plastic 
sodte, (c) a semi-dry condition, and (d) in the form of 
a dry powder or “ dust.’' ‘ 

The plastic processes have the advantage of pro- 
ducing a betWy quality of brick, but the cost of 
drying is considerable, and, in cases where competition 
is keen, (juality must^ to some extent, be sacrificed 
to price. 

The moct salient advantages of the drier method 
are that it <va‘uduces a less porous brick of perfect 
shape, and ene that shrinks less both in d-ying and 
in burning, tlian do those made in a more plastic 
state ; and that a certain amount of the labour and 
cost of the preliiiiinary preparation of the clay is 
saved. Some of the disadvantages are that, unless 
the clay in the dry or merely damp state be scrupu- 
lously well prepared, and unless a degree of pressure 
be employed which demands much power, the bricks 
may be deficient in tenacity and in unifoi'in solidify, 
or even dn accuracy of shape, (see ipp. klG, 

•vWith certain clays and ex(v.\ssive pressures, bricks are 
produced, which, tJiough dense and resistant, have 
so a7iporous a surfaro as ha*\lly to make bond with 
cither cement or mortar. o i 

The.“ stitf-plastic” and the ‘-Nsemi-dry ” processes 
(p. 190 ) being intermediate between the others, possess 
* sonKFredi their advantages or disadvantages according 
to the nature of the clay and the extent to which its 
plasticity is developed. 
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On the whol§,.t#ie “ ^fire-cu^’ anc^ the “ stiff- 
j^lastic’’ processe’s appear likely to be the mos^ populai' 
,in tiy} futi^re, though toge ijumb^rs of bricks have 
been and are being made by semi-dry processes. 

MACHIXKRY FOR PREPARfiNb^ CLAY 
The machinery employed *fbr pre])arin^ clays inay 
be convciwently divided into two classe.^— as already; 
mentioned — according as the bricks ar® to be moulded 
from a plastic or still-plastic inaferiaT, or Ironi jf dry 
or semi-dry poWder. « 

If a pc.sYc is to bo produced, thj} material 

must usually be |)assc(f through crushing rolls or 
ground in an edge-runner mill with soild.pan so as to 
reduce ai^ stones or hard lumps into a* su^liciently 
fine state. The material must then be mixed with 
water, and pugged into a uniform nvass of a pasty 
consistency. The amount of #ater added will 
determine the stiffness or softness of the pasto. 

If a clay contains much gravel or small stones, 
which must be removed and not sini[)ly crushed and 
mixed with it, the material must be rougddy pugged 
and passed through some form of “ clay cleanej-/’ or it 
must be )vashed (p. 7j^). A “ e/u e, cl<'<iuer >is ?Y 3 ally 
a form of sieve, so strongly ,construpted tlmt the soft 
clay^ may be foi’ced through the apertures whilst the 
gravel and small stones^ r.^main Jbehiud. For small 
quantities a perforated' ^teel plate may be attached 
to the mouth of a po/erful pug-mill or to a '' ^*tupid,” 
but for larger quantities a lk>>}in cleaner or similar 
appliance should be used. cir-u.-t * 

If a dru or iJoivdcred cUuj is required the raw 
matepal muj^'t be of such a nature that it Torms such a 
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powder when crushed, 'fough elay§— being naturally 
plastic-must be dried before they could be groimd^ 
so ,that “ dry prbcess(j 5 ” at’e chielly applical^J'e to^ 
shales and rock-clays. e. 

The machineiy used for grinding days or shales to 
powder consists almost exclusively of edge-runner mills 
(p. 175) with the usual sc' eens and other accessories, If 
J:he raw ma^irial is very hard and in Targe lumps, a 
preliminary treatment in a stonebreaker is desirable. 

Crushing liolls . — For reducing naturally plastic 
clays and for crushing small stones contained in them, 
crushing^ rolls are usually eniploycd. These consist 
of a pair of smooth iron or steel cylinders somewhat 
resembling -^hb domestic mangle or clothes wringer, 
but the ^’oll's ai'o placed side by side. Various devices 
arc used for special clays, but the rolls shown in Figf'zT 
are typical of# those generally employed. Instead of 
a single pair of rolls it is not unusual to employ two 
or even' three })airs for very hard clays or where the 
material is sticky and difhcult to crush, as in Stafford- 
shire (p. 155). When several rolls arc used, the upper- 
most pair is usually grooved or provided with teeth. 
The upper pairs are set slightly apart, but the lowest 
pairs are set so as .t>o almost tojich eat^h other. 

The rokers are drivenm-t different speeds,* so as to 
produce a rub as well as a mere s(|ueeze between tin 
surfaces, and so letter dis^integrate the clay. TlTt 
rollers are usually made abolvt 20 in. diamejer, anc 
about ft, long, 'fhey arc fdd by hand, through t 
hopper at top. 

' *!“f::-;‘framework and rollers must be^ very strongly 
built, as the power needed to crush flint pebbles and 
similar mat^tials is very great. For this reason, horse- 
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driven rolls (Fi^. ^^7'^ are /low seldom %eon in this 
co'intry. 

, Mif/e-rui^ner Mills consisi^ of a* pair of grinding 
discs (Fig. 54) wonking on a bed or pan. The pan 
may be fixed : iiirtwliich case the gearing is so arranged 
that runners arc made to rotate aTi(( to travel forwai’Tl 



Pig. 51,— Kclgc-runncr grinding mill. 


at the same time. Milt^i /if this type are much used 
for shales of except^’yonal hardness, and foi;, clays 
containing limestone. ^ v 

Revolving .^pans are,’ however, becoming-.k^raas- ' 
ingly popular as they possess , several advantages. In 
this case, the axis of the runners docs not move 
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‘horizontally, nor is any i^jwer transmitted directly to 
' the runners. The friction produced by the movement 
of the material oil the ^revolving pan is suffici^^it to 
cause the rapid rotation of the runners or discs as 
indicated by the arrows in Fig. 5-,4a, It will be 
noted that the axis of the runners is free to rise and 
fall slightly by means’ of the slotted bearing at its 


m 






Fki. si \ rndor-dincn gdnding mill. 

ends. The method of driv''hg the pan fropi below 
(under- driving) is now seldom Employed, as it is more 
advantageous to kce’p the dri)^ing mechanism above 
th(f1!Tri?4iers as in Figs. 54 and 55. V/ith both fixed 
and revolving pans, scrapers are provided to turn the 
material ovhr and to keep it fed to the runners, The 
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adjustment of ^ Uref)e scrapers requires frequent 
attention if the best rbsults are to be obtained. 

^ TJae bed, or “ pan ” oPan c^^lge-runner mill may bo 

either solid or pcrliorated. The former is used when 
the materials aro to be mixed rath(^r^than ground, 
when a pasty clay is being treated. Perforated pans 
may have small circular perforations from ^\^th to in. 
diameter, '^r tiicy may be provided wit'u slots al)out> 
() in. long by [ in. to 1 in wide, jbjrjomc clays the 
pan is replaced by a grating, sq that the material fed 
to the mill is simply forced through the a{)ertures. 
These perforatioiis or slol^s may extend over^lnwhole 
area of the pan or be confined to one portion of it. 

The runners are usually of equal' ssl^c and <ue 
mounted equal distances from the cciitrQ of' the pan, 
but for some clays it is foumi advantageous to have 
one small, wide roller and another larg^, narrow one, 
and to fix them exccntrically so that they travel over 
different areas of the pan. 

The material passing through the perforated or 
slotted i)an of a mill in the form of a coarse powder 
may be received on a plate from which it is discharged 
by scraper attached to the under si<Ie of the pan and 
revolving .with it, or ivi 0 })en base mill (Fig. '55) 'may 
be used. The latter has several advantat^es where 
sufficient depth exists lor the construction of the 
brickwork base. ^ * 

From the outlet oftlm collecting plate or from the 
base of the mill, theVpowdered clay is carried by a 
bucket elevator (Fig.' 55) to tlie screen, where the 
coarse material is returned to the mill and th"^ fine is 
sent to the pug-mill or mixeu 

If*the product of the mill is in a plastic, pasty 

N 
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*katc it is usually aliowwrto fall into crushing rolls or 
'is reiiio'^ed by a special form of' shovel. 

The inateiial which has 'been treated in an edge - 



Fia. 55.— Etlgc-ruiincr anill ^^ith open base. 


l unner mill may be i.^oneof thu^'c forms : ((0 a plastic 
■' pasK>'*^luc to its being worlvcd in a moi.^t condition 
on a solid pan, {h) a sevies of plastic fragments— due 
to its being worked in a moist state oiT .a perforated 
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pan or co^Vsc powder— nine to dry 

material being groiniTl on a perforated pan ‘or grid. 
^Accomling t^o its condition anjl tlie furtlier treatimnit 
to which it must bt siil)jected, the materiab if i)lastic, 
is passed on, to crushing rolls or to a ]^iig-mill, or, ifjii 
powder, it is usually taken to a screen or riddle by 
means of an elevator. * 

This sc*reen is of such a mesh that all^tla^, materiaL 
sufliciciitly line to be used [)asses throirgh it, but the 
coarser particles pass over and are returned t(/ tlie 
mill to be recrush^d. The mes^ of the screen varies 
with dilterent clays, bul^ most riddles usci^ this 
purpose have S to Id liol^s per linear inch. Clky in 
a plastic state cannot be screened in tfiiV manner, so 
that the cltief use of edge-runner mills is iif Uk) grind- 
ing of sliales ajul rock-clays,, whicli do not become 
plastic until they are mixed with watcit , • 

Clays wiiich are plastic and contain limestone, and 
those in which an exceptionally uniform composition 
is rc(jiurcd, are sometimes treated with water in an 
edge-runner mill with a solid, revolving yan (termed 
a “pan-mill”). This ylfects a much more intense 
rubbing action than can be obtained by jLiiy other 
mechanisiii* but 4s costly, as the mi41 must usually be 
emptied before another change can be addt?d. There 
are, ^lowever, some “continuous action ” mills of this 
type now in use. ^ * • • 

Thc^cc^ pail or pan-mill just mentioned is simply 
a solid bottomed revolb'ing pan of similar constrtiction 
to those used for dry ^finding, ftito which the clay is 
thrown in -S to* 12 cwt. charges, together witlS a suit-* 
able quantity of water, and ii crushed and tempered 
into aq^lastitj paste Avithout tlie necessity f8r screening 
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or puggin^^.^ Sometimes '\(^etpai|.suj:c used exclusively 
for tempering, afid arc then fed with material which 
has' been crushed in anjthcr‘form of mill.- f. 

Wet pans untjuestionably develop more plasticity 
}iyd effect a l)ey(jrJ:empering than any other machine, 
but they arc costly to install and in power — three or 
four pans being only equivalent to one pug-mill. In 
addition to tfiis tliey require more skill on the part of 
the attendant,Ij(^r tj^c dilierent patches of clay will be 
unequal in (juality and stiffness. 

ru(j''iiilUs, — Thes^ usually forin^part of the brick- 
makir.g iy;achine, but may he kept quite distinct, if 
necessary, 'fhey consist of an outer casing and an 
internal shaft carrying blades or knives to cut and 
mix the* clay. Where only a light pugginj is needed 
the sha})e of the kniv?s is of small Jmportance, but 
whel’c difficult chiys arc to be treated the shape and 
arrangement of the blades become a serious matter, 
thoughHoo complex to be dealt with in detail here, 
d'hc pug-mills used in former days (Fig 12) are only 
effective fcri' certain clays ; for others more powerful 
mills in which the blades are W'oadcr, shorter, stronger 
and of a different shape arc required. They , are 
usually* arranged ''somewhat Li the -form of a screw 
thread — four bla^■^es forin-a complete “ turn "—but this 
form must not be maintained too closely, or the clay 
will be propelled fvU’ward vdhout being well mixel 
In most brickworks the pug-mill is horizontal 
(Fig. oO), but vertical ones (Fig^ 57) are used in a few 
red-brick works and in man v'^ of tliose making fire- 
bricks.' * 

Mivers, or open piig-mills of the horizontal type 
(Fig. 58), are used where clays require an exceptional 





Fig. /)7^— Vertical pttg-mill. 

T I 

further description here. Mixers of other patterns 
also serve f< useful purpose as automatic -feedefs for 
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Cie regult^r^ deliveiy of fjmater^al ^ to the grinding 
mills. 

MACHINERY Ff)R SHAPING CLAYS 
The material having been obtained in a suitable 
fo4r^'A,by means Wie preparative machin6ry already 
described, it is next iicc<4-isary to give it the desired 
'shape in onfej to convert it into bricjks. ,For this 
purpose six types of machines are available, according 
to the consisteiieji olii.tlio material used. 

MacldncH linltatinrj H<vad Moulding are em- 
ployed in some districts in ordc^r to avoid the 
difficulties^^ which arise owing to the scarcity of 
skilled mouyei’s. In these*' machines the prepared 
clay paste is*coHi pressed into moulds simila<r to those 
used for hand-moulding, but arranged in* series Oi 
four or six, and usualFy provided \fith a bottom 
board. These macliines have only met with a limited 
success, though with suitable clays very satisfactory 
bricks can bo made. The “ Monarch,’’ made by Knott 
& Co., Ltd., Hull, and the “ Anglo-American ” machine 
by Thos. C,» Fawcett, Ltd., Leeds (Fig. 59), are the 
best known machines of this tj^pc. 

Wire-cntfiug Machines are used^ in c^onncction 
with pug-nylls of tlie horizontal type, and to^-a small 
extent on vertical ones. They require a plastic 
material which is forced out of the pug-mill inVlit* 
form of a compact band alAit 9,^ in. by 4^ in. in 
width i^nd thickness (the exact size depending^on the 
shrinkage of the clay)t This bt^nd is then cut cross- 
wise by jneans of wires so as t6 form bi;icks. 

The band is usually p^roduced by fixing a specially 
shaped die o;’ “ mouthpiece ” (Figs, 50 aiKl GO) tp the 
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Fig. 59. — “ Anglo- Aiterican ” brick machine. 



Fig. 60. — Brick machine for plastic clay. 
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exit of a powe’rfuj jjug-mill, A) that^as thcj^lay passes* 
out of this it is of^the desired shape. When a 
0 onve*ient length has betfn extrudcS the band is cut 
by a stretched wire in a ifcovable frame and is 
pushed on t^ the^uttliig table. This latter (of which 
there arc numerous patterns) consists (fssentially oi a 
table and a frame with a number of stretched wires, 
placed* a i?uitat)le distance apart (Fig. ^1). These. 



wires may>then<be pi^shed sidewji^'s or downwards 
through the clay, by mcanj^ of sui^fiblo hand-driven 
mechanism, or, ^hat is more usuaf in this counhy, 
th^frame and wires rcniEin fi.^d ayd the clay is 
pushed ^gainst the wire.^and so is cut into a number 
of bricks. These brinks are placed on a pallet aboard 
(p. 85) or waggon, a«?d» are tal^n away to be dried, 
on a hack grc\und or (fborc usually) in a dr^^ng-shed' 
heated by steam or fires (Fig.J^G), or in a tunnel-dryer 
(Fig. 73). • ^ 
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The , ],)roce8S ’’ is eJ.tremely , simple, and large 
quantities of bricks can be ^ made by this process. 
Considerable sktll is, however, needed^ in the cor- 
struction of the pug-mlll and mouthpiece, or the power 
required will be excessive and* the* clay band will be 
trefcctive in shape and texture. 

Wire-cut bricks cannot have any " frog” or other 
indent in tkeir larger faces, but whefe these are not 
required thisrncthod pioduces an excellent quality of 
bribk at a clfeair rate, the wire-cut bricks being 
smooth and [)crfect in form, provided the clay be not 
only jDciJpctly plastic, but yerferlty uvljtmn and free 
from adventitious particles. If, however, the plastic 
clay contaipf^ gravelly parricles, or be of such a quality 
that it. is necessary to mix it with ashes lor ‘'breeze,” 
then the section maejit) by the passage of the wire 
di:?gs out sobme of these solid particles, and the cut 
faces of the brinks are rough and uneven. In such 
cases it may be better to use one of the machinef} 
described in the later sections of this chapter. 

Instead ot‘ attaching the mouthpiece to a pug-mill, 
it is somefimes advantageoi^ to connect it to a pair 
of Expression BollSy consisting of two horizontal rolls 
placed one abo\’‘i> the other, ^s in a^dom^i^tic mangle 
for wringing clothes. The clay paste is *fed into a 
hopper at one s'ldc of these rolls, and is delivered 
through the, die fit the ?>ther side in the form of a 
band of the desired section. This arrangement is 
particularly useful for clays ^which laminate when 
the mouthpiece is attached t(5 Wie pug-mill (Bkg. 62). 

• In ^Kuxking bricks by tlie wire-cut process it is 
usual to mount the civishing rolls and pug-mill on to 
a single fi Amework, and to speak of thV whole as the 
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brickinaking machine, j^ccordim^ as* one or more 
})airs of I’ofls arc added, sucli v^iacfiihes are sometimes 
teamed “ two process,” '' th¥cc process,” etc., ma^hineg. 
Fig. GO sliows a machilie of the f(^)rmcr type. 

The Stiff- PI a4ic Process is* a, term used by a 
TTUmber of nu.fiuVacturcrs to indicate the production 
of bricks by compre.4ing a stiff-plastic clay mass 
into mouldsiby powerful mechanism i^i order to give 
it the desirefl shape. This method of working 
pemiits the mntcKal to be used ‘in a much stiffer 
conditioii than whe^' ‘‘ handmiade or wire-cut ” 
bricks are being produced, and so*eflects a con.sidcr- 
able. *saviug in the time re(|uircd for drying the 

bricks. . » ‘ 

* 

A c;on,«ri(lc-.’able number of different patterns of 
machines designed for this purpose ar(! in use, but ^in 
each of them ja “ clot” is lirst formed*by some simple 
process — usually' by making a powerful pug-mill 
delivei; into a box mould placed at its exit, and^ 
rotating as soon as the niould is filled. The clot is 
next i)assed into a pi’css and is compressed accurately 
to the dcsifed shape. 

The clot-moulds may be arranged in a horizontal 
tabk with a vertical pug-mi]l delii'cring^ on to its 
upper face (Fig. ^.G3), or ^jic moulds may be* arranged 
on the circumference of a drum, as^n the machines 
made by T. U Fa^^;cett, I?td. (Fig. 72). * 

The bricks made by ^his process combine the 
accuracy of form possessed by those made from dry 
dust, with the advaiitages of\t exture possessed by 
those i^oduced from a plaStic pasUj. They can, 
however, only be m^de from comparatively dry 
materials f»uch as shales and the drier' •L.rickvearths. 
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and rock clays. It has the advantage over the 
processes previously mentio\edMf permitting the 
bricks to be taken direct to tnc kiln— without^drying 
— but is less popular f^han the stiff-plastic process in 
many districts, because bricks made from a plastic, or 
partially plasMe .natcrial have a number of technical 
advantages. 

This pr(^ocss has been extensively^used at Fietton, 
near Peterbopugh, and elsewhere with very satis- 
faotory ]’esults. / brief account of it will 1)0 found 
in Cliap. IX., but there are several other types of 
machines used in other districts fhr a description of 
whhcu a larger treatise such as “ Modern Brick- 
making ” ^should be consulted. It is claimed to bo 
the cheapest process yet invented for the production 
of very large quantities of bricks from shales and 
similar materials. 

The Dr j/- Dud Process is seldom used for brick- 
making, as it re([uires the material to be dried before 
use and is extremely wasteful in power. In princi])lo 
it is prccisly similar to the .semi-dry ” process just 
de.^cribed. In the manufacture of wall tiles and 
tossene this process is extensfvely employed. 

One of the disadvantages or difficulties of makiim 
perfectly .ssound and solid bricks from dry or nearly 
dry clay, however finely pulverized, is that the air 
lodged in the interstices cf the clay dust i.s somet'uies 
not easily and 'completely expelled by a single 
compj'ession, but lodges in one or more irregular 
cavities into which i^ has coffehted, and so leaves the 
, brick h(,\J,low. One of the main objects of all machinery 
makers is to obviate this evil, which is accomplished 
by relieving each brick from pressure. - and again 
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applying it, sb as ^mdually^o forcfe out air, and* 
finally consolidate th\ brick, and that to an extent ’ 
that ^ single pressure} though gi*eater, and hence 
exerting a greater «jtrain on t'Ae machine, might not 
accomplish. 



Fig. Gl.-jPortablo lover press. 

f • 

In this way two of three distinct pres^jres are* 
given to each brick. If the clay is of such a character 
that th.e whete of the air cannot be ex polled or the 

0 
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REPRESSING 


dust sufficiently condense \ to make a perfect brick by 
two pressures, then a third is n/iveh. With most clays 
two pressures wili be foundnS'ifflcient. ^ 

Rq)re8Hin<j is necesssry when gr^at accuracy of form 
is desired. In the case of hand-made bricks, the 
partially dried articles are pressed in a portable lever 
press of the type shov n in Fig. 04, which is taken 



,^Fia. G5.— Screw press. ^ 


to the bricks, they 'may be brought to a screw 
press of the type shown .in Fig. 05. If desired,., {his 
latter type of j)r(;ss may be power-driven. Bricks 
made by the wire-cut process (p. 184) are usually 
repressed in machines of this .ype or in the presses 
forming part of those shown ui Figs. 63 and 72. 

Mulili difference of opinion exists as to the value 
of repressing ; in sdine cases the strength and 
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durability of 'the material j;ppear *to be in\paircd b}^ 
this treatment. 


ENGINE'?. 

In country disti'icts and cspeciaWy^jn the ColoiftJs 
portable engines (Fig. (>6) aifc the best and cheapest 



Fig. GG.— Portable Engine. 


in every way, but fji; a jieriganent establishment 
in a more accessible situation, engines upon ^xed bed, 
plates or foundations are to be preferred. * 

The type^ shown in (Fig. *57) is used^ in a large 
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number of worts.^ ‘ X^c fl*/vvhcel ns littccj R)r driving 
by belt or ropes as dc^red. 

• the amount of p(^vcr may vary greatly from 
time to time, it i» importantHhat the engine should 
be sufticient for* all likely demand.^ upon it; 
stone in a grinding mill to sf/Op tfio Engine is some- 
times disastrous. 

SaitabTc engines of cither type arc*made by thtt 
manufacturers of brickmaking machintirv. 


CflArrKK IX 

THE MANUFACTURE OF RRfCKS NEAR i’ETERROJUKKiH 
ANJ) ACCRINGTON 

So important have been the results of the appli- 
cation of the semi-dry method of brick-making within 
recent years that Peterborough has become a 
protiiinent centre for “semi-dry” or “semi-plastic” 
bricks; aljout ife per tent, of the ^nachinery in ‘this 
district being of this type, aftd it is Cliorcfore, desirable , 
th^t this process should l)e^ described in so far as it is 
used in the Fletton district. 

P ET E R I J )[10 UG U 1 )j STR IC'J’. 

The material employed in the neighbcA?ifhood of 
Peterborough consists of what is known geologically 
as the»OxfC)rtl Clay, and is largely of a shaisy character 
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and of a-CDriously irregular composition. For this 
reason It is necessary to mi/ the materials from a 
number of different strata togiither in ord^r to detain' 
good results. To do Aiis by hand is both difficult 
a|;^(J costly, so thgit^thc London BrickTo. Ltd— one of 
the most successful firnY> in this district— have long 
« employed sfeam navvies for the excavation of their 
naterial. The navvy takes a cut whose depth is the 
full swing of flic bucket, and so a material of suffi- 
ciciilly regular c()m})Osition is obtaine(l. 

The material is su^licicntly free, from moisture to 
be woi;kcd by the semi-dry-process, and this method 
of manufacture is seen to ^ts greatest advantage at 
Fletton. As*alrcady mentioned in Chap. VIII. p. 191, 
it consists in grinding the clay to a powdci and coirw 
pressing this in powerful presses so asAo form bricks, 
whkh can be 'iaken direct to the kiln without being 
previously dried. 

The® callow or overburden is first removed and - 
discarded, and the material to be used is excavated by 
a steam nayvy ; it is tipped from the navvy bucket 
into a waggon, and is coiweyed by a tramway 
operated (in the endless haulage system to the mills. 
Hero the contentS of the Avag’j>on arb emptied on to 
^ a chute and corlVcyed 'to edge-runyer mills with 
revolving pans. The crushed material is convevpd 
automatically to a ^‘"-piano-wire ” screen, and the Dnc 
powder is received on a libjiper or floor whence it 
travels to the ])rcsses. It must contain sufficient 
moisture to “bind” properly, ’^but not enough to 
tecome s.l\cky. If water is added care* must be taken 
to pass the material thiMugh a suitable mixer. 

The presses employed by the* Londoh Brick Co., 
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Ltd., are of tlio hhow^in 08. Tlio material 
iy fed into the machir® by means of a slitling mould/ 
fthe a»iount^so supplied ibiing capabk; of. instantangous 
adjustment. It is^ then subjected to two pressures 
— with automatic jh'ovision for the escape ol' air 
between each — and is then pas^(f^into a sec^td 
mould. Here it is again pilissed twice, so that Uic 



Fig. G8. - Press fo%scmi-dry,procc3s. • 


dimiplctc brick has receded in all four pressures, 
each of about eighty^ tons. *lvach machine will 
produce about 0000 bi icks pi'r day. ^ 

The general arr^iigement (d the jilant is shown in 
Fig. 09. 

The bricks are taken direct from the press to 
a co<atinm<ms kiln of special design, ^but operated 
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hrgely upon the princijple (p. 50), with 

additional ffucs for the effective drying and warming 
of the newly fjet bricks. As /jic FIctton shale c.con-. 
tains oil, only very little fuel is needed, about two 
cwts. being sufficient, and much less than this on some 
oct'Asions. , ^ •' 



Several linns ha^o attemj^ted to make bricks in 
the same district by a similar process, but have failed ; 
(«) because of the ii;»'egulariti(^s in the material, 
(h) through insufficient mixing,* (c) through too few 
or too w&ak j)ressures, and (d) unsatisfactory kiln 
management, ^ The Oxford Clay is, in fact^ a difficult 
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material to worl^, and neec^J exce})tional skjll it' it is^ 
to be used profitably o^ a large scale. 

ACpiUNGTON lilUCKS. 


With regard to the Accriiigto’^ 'iiaterial, all ihe 

mk. 



70 .— “New Era” stilf plasti^ briclv'macbiuc. 


bricks *iii this district up to a few years agi) were 
made semi-dry, or semi-plastic^ and just outside the 
Accrington arta the ^^holo of the bricks are made 
semi-dry at the present time. ^ The demands of archi- 
tects for ^titf-plastic bricks have, howe^jcr, resulted 
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In a change of pfocess, now many of the best 
bricks at Accrin^^ton are nian^ifactured by the stift- 
plastic method (Chap X.), chief machincsc^ used 
"being Whittakers “New Era” juachine (Eig. 70), 
Fawcett’s “Stiff-plastic” machine (Figj 72), and Bradley 
anci Craven’s “Stiff-plastic” machine (Fig. 63). 


. „ CHAPTER X * 

THE MANPrX’CTURK OF lullCKS IN THE MIDLANDS 
AND NORTHERN COUxNTIES 

The districts ip which the stiff-plastic process is used 
extend over most of the Midlands and North of 
England, and over a large part of Wales. The 
materials to which it is applied differ greatly, and 
compel slight variations in the method of working, 
but that lai-gely used in South Yorkshire may be 
regarded as typical (the use of this process for the 
best bricks in La.ncashirc is ^uentioned on p. 201 
under “ Aacrington brick.s ” ). 

The material fs dug l)y hand or Excavated by a 
navvy, and is^ placed in ^mall waggons running 'on 
rails. If the material is vc;'y hard, blasting may bo 
necessaiy. 

The waggons are*' hauled^ t^-om the clay pit or 
(^uarry up an incline<l plane Ho the mill house, by 
endless haulage or by a single rope or chain. The 
latter methpd is only used for small o’itputs.or in 




Fig. 71. --Tipping wag^^un for clii^y transpcifl. 


i.y screened, and tlie line* powder is^ passed into a 
suitable pug-mill wliieli forms part of tlic brick- 
making machine. Here it is mixed with water, and 
formed into a stiff, 'blastic pa.*ie. If desired, it may 
first be treate^l in andther open mixer, though this is 
seldom essential. 

The sfeiff paste is carried forward by dhe action of 
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' THE STIFF PLASTIC PROCESS 

•Ihe knives of the and the clot mould on the 

horizontal table (Fig, G3), or j)n the revolving drum 
(Fig. 72) is hJledr As the taidc or druin revoWes, a 
afresh mould is brought<»to the orifjee of the pug-mill, 
and this action is continued until '.one of the tilled 
cfol-moulds is CHh|ftied by an appropriate device which 
operates autoniatically, ' The clot is mext pushed oi' 


1 
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‘ lifted into the brick-press, where it receives its final 
shape, yonietiines it is r(^]»rcssed if specially den!^e 
or accurately shaped bricks avo recpiired (p. 104). 

The* bricks are now taken to a drying shed, where 
they are laid on lloors 'heated by steam or fires (Fig. 
3/3), or to, a tunnel dryer (FijJ*?, 73 and 74). In the 
latter, the bricks are sta^-ked on cars and pass into one 
end of a tunyel ; they are tliere lieatcd pFO^res^ively 
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as they pass forward, the (^y brinks passing out at- 
the other end. Thb air used in drying may travel in 
^he s^mc direction as tl^e .bricks (“ direct ” system), or 
in a contrafy direction (“ inverse ” system). It is 
heated by steam Jiros, or waste kiln gases, 'luniiel 
dryers arc hiore raj)i(l than she -Is, ^ but are mbi'e 
costly to instal, and recjuiie i^orc skilled attention.*. 

When quitcjdry the ])ricks are biirnea in a con- 
tinuous kiln. In a tew cases it is possible to take the’^ 
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bricks direct from the jwess to the kiln, bul the danger 
of doing this lies in the fact that if heated too rapidly 
many of them will be .Spoiled. 

Usually the bricks arc ar! lowed three to five days 
to reach a red heat, two more <lays to reach the 
finishing temperature, and live days ho cool. For 
continuous kilns of ordinary dimensions this corre- 
sponds to an output , of one chamber per working 
day. About 3 to 5 cwt. of fuel are required for each 

The flubject of tunnel dr} era ia too complex for inoluflion in a 
rudimentary treatise, eB|M*cially as “Urick Dryinf'*' by A. E. Brown 
deals very connletely with the construction of ail the beet types. 
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thousand bricks, but this depends to some extent on 
the construction of the kiln. Seger cones are useful 
for ascertaining the final temperature reai^hed. • 


Fig. 75. — Fawee It’s arraugemint for stiff plastic brickmaking. 


LIME-SAND AND CLINKER BHC|S 
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{^HA^PJKR XI, 

LIMi:-SA>?l>. AND CLi\kER BRICKS 

Where clay is scarce or unsuitabro, but sand or 
siliceous rock ^is obtainablc/bricks may be made'oC 
these'matcrials by the use of lime as a I'indhii^ a^eik. 
In a somewhat similar manner, i)riclc^! may bi' made 
from the clinkiy' obtained from ref^c <lestriict()rs. 



Fig. 70.— Edge-runnor mill for gnudiiig silica rocks, etc. 

The material must 'be sudlciently line to pass 
through a No. 8 screen, and if coar.scr than this must 
be ground in an edgcirunner mill (Figs. 55 , and 
7G). 

Quicklime is ground witn some sand to such a 
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Jme-sand and clinker bricks 

Oneness that it will pass through a No. 50 sieve, a 
ball-mill being the most ’suitable machine for this 
purpose. The ground mat^^rials are now mixed sq 
that the mixture contains 0 to 10 per cent, of lime, 
the correct proportion for any given material being 
aecortained by tesh. ^ 

During the mixing , water is added, and the wet 
material is subjected to a ‘'boiling process” in the 



Khi. 77. fur limc-saiul brick'^. „ 

mixer. It then falls into silos, where it is stored for 
one to three da)s in older that the lime may be 
properly slaked and the ’uoisture uniformly distri- 
buted. Unless this is done the bricks will not be 
sound. 

The stored material is next taken to a powerful 
press (Fig. 77), where it is winpressed into bricks 
under ail enormous pressure (100 to 150 tons) so 
that the bricks will starfil fairly rough treatment. 
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LIM^-SAND AND CLINKER BRICKS 

The bricks ‘next j>^ftickccPon wa^^^ons amf 
wheeled into a “ hardening chamber,” where ^hey are 
^mbjewted to^tlie action c|t‘* steam at l25 ibs. per sq; in. 
for 8 to 10 hours. */Vfter witl^lrawal they are fit for 
immediate u^c, and inqirove on storaj^e. 

The hardening chambei’ (Fig. ^7c'^ consists of a 
steel cylinder .‘35 to 70 ft. in A.‘ngth and G j‘t. iniernh,! 
diameter, olie eiM being removal)Ie and, ffvlu'ti in usc-^ 
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|)lant8 of this kind^in the country. So iar as clinker 
bricks are concerned, this firm claims that only by 
using their proccs^ (outlined' .sbove) and their patent 
*mixer can these bricks, be satisfactorily made. 

fi 

-If'-., — 

jgilAPTER XII 

TILE MANUFACTURE: GENERAU PUINCTPLES 

Tiles arc 'used for a variety */)f purposes, and may be 
divided intD^Uvo main groups— 

(а) Ungla^cd tiles made of natural claj^o; 

(б) Glazed tiles made of a mixture of tine clays 

find ot^icr matei'ials forming an earthenware 
or porcelain body. 

The«sccond group is a branch of the pottery trade 
which has no connection with the manufacture of 
bricks, and is therefore omitted from the present 
volume. 

Glazed roofing tiles are comparatively new to .this 
country, though much used in<Spain, India) and some 
other countries. Their manufacture may, Iherefore, 
be regarded as outside the scope of the present 
rudimentary treatise. 

The fimt group consists '^f tiles which are manu- 
factured in a similar manner to bricks, the principal 
differences arising from the' tbinness of the ware, 
* which re(juires the clay to be^finer anl stronger, and 
renders it necessary to conduct the whole of the 
processes more carefully than in making brick ti. 
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In this group of tiles foui» classes^ viz. pavinj 
tiles, encaustic tiles *or tessera?, roofing tiles, and 
*draii# tiles. ^ 

Paving tiles p^ay be considered simply as tliiif 
brides, and yecpih'e no special notice. 

Encaustic tiles are chiefly *iisf»d for interiors 
(sec j). 249). 

EoofiiTg tk\s arc ()[ mree kuuis : pdntue^, wliicyi 
arc of a curved shape; plaia tiles, which arc flat; and 
interlocking tiles, which are ortciTtiiade of ornarfiental 



Fia. 1^9.— Uoofiug tilos. 


shapes, s^^ as to form ^?lcgant patterns when laid on a 
roof. ' _ * • 

Pantiles, \^hcn hand made, aro moulded flat, antt 
rfterwards bent into theii'*rc(iuircd form on a mould. 
Plain tiles were formerly made with holes in them for 
the reception of the tile-pins, by which they w%re hung 
on the laths ; but tUe-coinmoik method is now to turn 
down a coupljj of nil® at the head of th^tile, whigh 
answer the same purpose.^ Interlocking *tiles are 
moulded “by hand in specially designed moulds, or, 
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Alore usualJy^ they to raadv in a wirc-eutting machine 
(p. 184) er in a powerful mechanical press. 

True Spanish tiles are of circular section] and 
Sufficiently conical for the lower end of one tile to fit 
in^t).ie upper end^of the tile below and th^’s provide a 
suitable overlap.' ^>uch a tile is shown in the bottom 
lefo-hand corner of Fib 79. The tajiercd form 
spcurcs btaut^ful effects in use, but is troublesome 
to make, with Che result that tiles of an S*shaped 
sectibh (Fig. 79) 1u-c generally preferred in this 
country. ^ ^ 

Inteflod'hvj tiles arc usijally rectangular in out- 
line, Mith the surfaces corrugated, so arranged that 
the corrugailcvTs of one tile fit or lock into those of 
another, tlic'right-hand tongue or groove foiming the 
cover, and the left-hand groove or toi?gue the under 
portion of the j^int. Similar locks are formed at the 
top and bottom of some tiles, but in others a simple 
overlap '‘is regarded as suflicient (see Somerset 
Trading Co.’s patent at right of Fig. 79). 

Interlocking tiles are a product of the introduction 
of shaping machinery into o’ay-working, and arc 
chiefly made by expression and wire-cutting irr a 
similar manner to ^,dre-cut bricks (p. 1*84), oi^ by press- 
ing slabs of clay in presse.: employing plaster moulds. 
A few interlocking tiles are made by hand, but tlvs 
seldom yields Tiles with tongues and grooves of 
sufficient accuracy and shape." Interlocking tbes ai;e 
usually‘le.ss liable to twi.st than plain or pantiles ; they 
form a more weatherjVroof roof, which can be con- 
structed fol-’ a lower cost than one of other tiles. 

The manufacture of interlocking tiles is described 
in such detail in “ The Manufactur,^ of Kdolnng Tiles” 
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by E. L. Rales, that the rfyider rpquiring farther iif- 
formation should l^onault Chat volume. * 

, IJip and Valley tilea arc used ^here two portions 
of a roof naeet at an angle. If the angle is towards 
the.inside of the tiiilding— torming a kind of gutter, 
valley tiles* arc required; for ani» external projection 
or ridge, hip tiles are used. ^ • 

The angle •^aries with the architectural <icsign, ancf 
for this reason most hip and valley tilps must be malle 
to order, cither in special mouULs or by cuttirig* tiles 
already made \vhcn the latter* arc in a leather-hard 
condition. * 

Ridye and Eare tiles must be made 'fep?aially — 
usually in plaster moiTlds, though .perfectly plain 
ridge til^ (three of which are sho\vn »>t top of 
Fig. 79) may be made by expression from a brick 
machine as in*making wire-out bricks (p. 184). ^ 

More complex designs may l/n produced by this 
process, followed by cutting out by hand th<i i)ortion8 
of the tile not required. • 

Finials are needed at the end of the ridge and at 
the top of a gable or^tower. They rnujft be modelled 
specially or made by hand in plaster moulds. 

Draining ides c$' pipes bchyig to flie coarsest 
class ot earthenware. They arc, of vawous shapes, 
and are made in various ways. *80100 are moulde<t 
4!at, and afterwards bentVound^a wopden core to the 
proper shape. Others ^re made at once of a curved 
form,* by forcing the clay through a m«uld by 
mechanical means. • Pipe-making machines have now 
almost universally siHoerseded manual la^m^ir in this 
manufacture, and many machines of various degrees 
of merit h^ive been patented (see Chap. XVI.). 
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♦ Madcme-made ^.Ules |},re gencraljy “produced by 
fexpressign i*n a manner precisely ^ similar to “wire- 
cut bricks,” so.ths^u no description of this method ot 
^manufacture is necessary in a rudimentary treatise. 
The reader who wislies for further, details shguld 
cofis^ilt “Roofmjf Tile Manufacture,” by'E. L. Raes 
(soe Appendix). 

The saifio^ remark applies to therproduction of 
interlocking tiles, which are made in powerful 
mechanical presses. 





Fig, 80.— Drain pipes and tiles. 


It is customary to burn bricks and tiles together, 
the former^occupying the lower part of the kiln, rln 
somo districts, however, the debiand for tift?^ is suffi- 
ciently greAt to juatify tire erection of special kilns — 
usually of a circular downdf’aught type. 

PRESSING IN PLAS^i'ER MOULDS. f 

• 

In making tiles of special shades in plaster moulds 
the clay pawte must be quite sof ff, and should be shaped 
into a clot or roll. The ^plaster mould is placed on a 
bench similar to that shown in Fig. 102, anej^'is dusted 
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over with a* bag filled wi^i dry clay dust so as tj 
produce a thin evfn coatiftg of dust on *the plaster, 
yhe roll or clot of clay then thrown forcilJly on to 
the plaster ‘and is kneAded to shape with the handg 
until the moukH.f properly llled. Any superfluous 
clay is cut dff with a sling (Fig. ^'>) 0 ov bow and wire 
(Fig. 102). The mould, with its Contents, is then 
placed asiile uytil the clay hlis shrunk sufficiently tor 
it to *be turned out on to a pallet on ^inverting the 
mould. 

For finials and complex pieces of work the mould 
must bo made ia several pieces, each of which are 
filled separately and then joine<l togeji|jieik The 
various parts of the mciild arc held in position by 
means of jin iron band, by cor<l, or by, if a outer mould 
or case. The seams or joints in the clay* are then 
made good by pressing and ^i^orking with the fingers, 
and by the aid of small tools, the jnsfdc of the article 
being then finished by hand. After the clay has 
.shrunk away from the .phister, the mould* with its 
contents is inverted on to a board of suitable size, and 
the mould carefully removed piece by pmcc. 

Articles made frotn new plaster moulds should 
require ^ttle pr no ^ni.shing, but when .the moulds 
become worn it is necessary to ma*ke good any defects 
in the .surfac# of the article by caveful modelling. 
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. MANUFACTURE 0F» PANTILES 


CHAPTER Xil'l . 

• . 

THE ^ANUKACTUIIE OF PANTILES 

• # • 

Bantiles** ar(? curved in so peculiar a manner that 

they are seldoi'n made by machinery, though with 
care Chey can be successfully produced in the same 
manner as wire-cut bricks (p. 184r). Owing to the 
compressixf treatment or “ thwacking to which the 
hand-made tiles are subjected they are generally 
regarded as superior in quality. The term “ pantile " 
is used fo'r all hollowed tiles, but as the shdpes most 
commonly employed arc the first threoin the bottom 
row^f Fhg. 70, the^term is usually restricted to these. 
Of these three illustrations, the first is also termed a 
Spanish 'tile (p. 212), the second an S-tile, and the 
third an interlocking Spanish tile. 

The manufacture of hand- made pantile.'^ has been 
greatly improved in recent yeaVs by the substitution 
of improve/1 methods of preparing thp cla^, the old 
type' of pu^-mill dliven l)y a fiorse (Fig. 13) being 
, usually replaced b'y a mu\ih more })owe'rful machine 
driven by an engine (Figs. ;V) and 57). \ 

This change' has been rendered necessary (1) by 
the scarcity of the material formerly used ; that nov.' 
employed requiring a nj^ore tho\'ongh pugging if it is 
to prove satisfactory ; and (2) by the greatly increased 
competitiCn which, with the increased cost of labour, 
has compelled tile-mak(^rs to reduce the . costs of 
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manufacture • a.^ much as yo3sibl(j, and to eliminate 
human l^^bour wlunevm’ practicable. < 

^ In purely agriculturjil districti, where fabour is 
more plentfful and fuel* scarce, the earlier apjdiance* 
ma;^ still be iispd* with adviAitagc, as they may be 
more readily repaired by the village sftiith or carpeilt^jr. 
Hence, in the following pa^es, they arc described, ^in 
greater detail, as the more modern Ones— being" 
purcliased ready for use — arc essentially the same ih 
general principle though more iompfex; in stri,ioture 
and more powerful in action. ‘ ^ 

Jhiililivijs aihi rUivf. — Tht^sc may be of a simple 
nature where the clay docs not re(piirc t(f be t^rushed 
before use. If a bard ii#ateiial is use^l, or the plant 
is driven »by an engine, a more substantial set of 
buildings will be re<pnred. In the simplest method 
of tile-making^, the chief building is the moulding 
shed, ddiis is a structure about. 7 *yards wide* its 
length depending on the number of mouldingf-tables, 
the area allotted to each table being about 7 yards in 
length by 4 yards in breadth. 

Idle moulding-tables are placed against one side 
of the shed, and the remainder of the area is occupied 
by the dr\^ng-Hh(dves every Mielf being 

fonned Vith three 11-in. planks placed ejge to edge, 
and separatee^ from each otTier by Jjricks placed edge-» 
^♦ise at the end of the planks, as well as at inter- 
mediate points, each blojk containing about 14 shelves, 
smd tlTus measuring 12 ft. hmg by 2 ft. H i^i. wide, 
and about 7 ft. high. A pjjssage way, .d ft. wide, 
is left round the blo(?5i.s, to give free access to ever^ 
part of them. 

These fd^tails will be understood by reference to 

* ■ 
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Fig. 81, in wHicl^ a i^ypical s^ed is ^hown in plan and^ 
section. In this illustration, a, a, a, are •a* series of • 
shelve, on which the tiles are placed to. dry. 

The mou*tding-table3*6, h, b, arc placed at one sido.^ 
— The^iorse-drivefi pug-. mill used in pan- 
tile-making for pugging tlic clay, (iillhrs considerah^ 
from the apparently similar oye used in hrick-makin^f. 
The tpb, iAstead of being conical, is made'to^ taper at ' 
both ends (Fig. 82), aiid the ejectmenj: Lole is at thd 
bottom instead of in the front, as in the Jbrick 
pug-mill. • \ 

The knives (Fi^l 83), also, Sre made in a superior 
manner, being stronger* and better fittTag.’ , The 
pug-mill is provided with forcing knives at top 

• and bott(ifti. These forcing knives have no cross 
knives attaclicd to them. The pug-mill is generally 
placed under cover. 

As previously mentioned, a Ihr more effectivo 

* given by a mcciianically driven pug- 
mill (Figs. 56 and 57). 

If the clay refpiires crushing, it must be passed 
through rollers (Fig, /)<)) before it cntdi’s the pug- 
mill. 

The m(\ddl)f()-iahlciiov pantiles js sliown'in Fig. 84. 

It is furnished with a triuj yr trough (c) in. which the 
moulder dips fiis hands when moulding, and with a^ 
btock and stock hoard (b) on whigh thy tile mould is 
placed in the operation of, moulding, and with moulder’s 
sand (3). The strippings (r) are placed in the far 
corner, and a hole (/} in the taMe allows sweepings to 
drop through.* 

The mould is placed on fqur pegs ry, r), one at 
each fjorn^r •of they block and stock board ; and the 
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I 

distance to which, they . ,re driven ^ elow the top of 
the stock board, determines thu thickness of the 
tile. 


K. 



TIr, Sling (Fig. 85) is simply a piece of tnin wire 
with two liandles, use'’ for cuHJ/ig the clay. 

The Blxk (ind Stock hoond is shown in Fig. 86. 
The two form one piece, whieh rests oii the moulding- 
table, and is firmly keyed to it by means -of a tenon 





Fig. 85. — The sling. 

Fig. 86.— The block and suock board, 

c. A tenoD, \^ich drops into a mortice in the table 

d. A mortice in c, by which the block and stock board is keyed 

tightly to the table. 

Fig. 87.— The pantile mould. 

Fig. 88.— The roll 
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on the ui;idcr of the block pay<)ing through a 
mortice ^in 'the table. Four pcgii, driveii" into the 
table at the coriiers of the block and stock-board, 
Serve as a support for the mould, and regulate the 
thickness of the tile, | in. being the tlpckness -of a 
pantile, ' ' 




Fia. 89.— TIio wasliiiig-ofi frame. 
Fig. 9().— The splayer. ' 


' The Tile MoiXld is shown in Fig. 87. It is 
made of wood, (iiul requires no further description 
The livll (Fig. 88) is merely a round roller of a 
convenient size, as shown by the scale, and is. used for 
striking a smootli surface to the file. 

^ The S))hyer (Fig. 90) is an instrument on which 
the tile is removed from-the washinfr-ofif frame to the 
^ block. 



22f 


. “ Wi^^nmo OFF " PANTILES^ 

The Waswit^-off 'Table ^^ig. 91) is a ataud with 
water trough andi a kam'c callc(t the i\\ishing off 
France, (see Fig. 89), on which when moulded^ the tile 



P’ 10 . 91. — The washing-off table, 
a. The washing-ofi trug. b. ’Hic waHlSiiig-off frame. 


is washed into a curved form. The washing-off table 
is placed at tfie left-hand end of the pantiTe fable, and 
nearjbhe block. 
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The ThwacJdncf Frame (Fi^. 9^) iR a frame on 
'which the tile, when luilf dry,. is dtivackecljor beaten 
with a thiuackerf'iFa^. 95)^10 correct any warpini^ 



Fia. 92. -The thwacking frame plaoct on the thwacking stool. 

which may have taken ])lace whilst drying in the 
block. 






Fig. 93, -'riie thwacking liorso, on %hi(;h Ajo thwacking frame 
is placed for thwacking thofft tilos at the top of tiic blocks 
a. The table on which tlio thwacking fiame is placed. 
h. The place where ihy thwacker stands. 

c, c, Two wheels to ftnnlitate tlio moving of the horse from place 
to place ^Jhen rcqun’cd 
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, When thwacking th 0 ; 8 e tiles ta/’cefi from the 
bottom of the block, the thwacking frame placed 
iho Tlmackmu ^tool (Fig. 92), but when the^ tiles, 
k'" be thwacked arc at the top of the ' block, the 
thwacking frame isplac'jd upon the Tkivackivg Horse 
(Fig! 93), which bripgs it conveniently to their level. 

^ The ThicarJd'iiff Ki't //e|Fig. 94) is used for trimming 
ihe wing of The })antile immediately after tl.wacking. 
Ihiis is simply an iron blade, with a piece cut 
out exactly to uic intended profile of the wing of 



the pantile, ‘.vhich is trimmed with it immediately 
after thwacking. 

The Tile Kih iiiay be the simo a. tha^ used for 
bricKS, if t)ie latter arc burned in a downdraught 
Hln or in a chamber kiln of a modern type on the 
continuous principle. The datter can only be used' 
where the demand for bricks and tiles is very large, 
so that in practice single kilns are generally used. 

Where simplicity oj erectiovUtis more important 
than a saving in fuel or a uniform colour in the 
goods an updraught kiln of the pattern shown in 
Figs. 96 to 101 maybe erected, though 4he most 
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m 20 30 40 

^ ^ ^ ^ > ^ 

Fig 99 _ — Section throng# the centre of the kilii, the direction 
of the line cd in ^ig. 97. 
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PEEPARING CLAY WE| TILES| 

I . I . ' , ^ 

progressive tile manufacturers at tlte ‘present time 
prefer do^^r^draughl kilns (p. ^ 

PROCESS OF MA1^UFA9TURE. 

^ ^ 

f iJlay-gettinfj ^rnd Wcd.fherlvfi . — The ^ilay used for 

making tiles ijf stronger and freer from impurities 
• than that used for making bricks, ai^d consequently 
, rtquires ihorcfcaro in its treatment. 

When the clay is too strong, it is mixed with 
sand before ])assing it through the pug-mill. 

The weathering o<^‘ the clay ^is performed by 
spreadiMg ri out in thin layers, about 2 in. thick, 
during the winter, and es^h layer is allowed to 
receive the benefit of at least one night’s frost before 
the' ucce'edfng layer is placed over it. Some clays 
may be spread out in tlm summer to be scorched by 
the 'sun, which bll'gcts tlieir weathering equally well. 
The greater the heat, or the sharper the frost, the 
thicker may be the layers, but ^ in. is the maximum 
thickness. 

The obje/^t of the proce.ss of weathering is, to 
open the pores of the clay, and to separate the 
particles, that it may absorb \fater more f'eadily in 
th^\5'uusequent process of mellowing and temjlering. 

^ The clay thus .weathered is throwTv into pits, 
where it is covered with water, and left for a cor!> 
siderable time t5 mellbw, or ripen. With some clays 
this profess is unnecessary. « ^ 

Ihnperivg , — The jyocess of* tempering is 'per- 
formed simply by passing the clay through the 
pug-mill.*' If the clay be very foul, that is, full of 
stones, it is sliuig before using, and pa8.^ed*a sacond 
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time throii^^h tVi mHl. It n^y be slung either once.^ 
or twice, pugged twice or tlAdce, agc^rding to 
tke n^ure of the clay. » * * 

Some clays recjuire tb be crushed between roller^ 
or gipurid to powder before being pugged. 

Sliiujhuj . — The operation of nli^gkig is as follofv^ : 
as the clay issues from tlic ejectment hole of the piig- 
mill, it is clit inio lengtlrs of fabout 2 ft., w'ith a sling. 
These lumps arc taken by the slingcrf^ and cut up 
into slices, not exceeding j in. jn thickness, dining 
which oporatioii*most of tin; stbjies fall out, amf those 
which remain are picked out by hand. The clay thus 
freed from stones is oneb more ground, fipl <is then 
ready for the moulder. • M(‘chanical clay .cleaners 
(p. 173) ai't preferable when a large quantity of clay 
is used. Washed clay (p. 70) is sometimes emjii-jJ'ed 
In .some disfricts tlie clay js still freed from stones 
by sifting, and the tempering is p*;rlormcd hy trCad- 
ing ; this part of the work being done by boys, who 
tread in a spiral track, so as to subject each portion 
of the mass to a uniform amount of kneading, but 
this is unusual. ^ • 

tMoiddiiif/.—ThQ clay, as it*issues from the mill, 
is cut inl») luiflps, railed /o’ercs, which are stacked 
on a rough liench in the slnpl. A jabourep cuCsT^ifse 
lumps in half, eacli lialf being call«i<l a iKtlf-plcce, an(J 
^vheels these half-pieces *0110 by one to the pantile 
table. ^ ^ * 

* Al'ough-moulder, generally a boy, takes tlie lialf- 
piece and sqiuiirs /t«up, thc^ is, beats it u}) into a 
slab near thg shape *of the mould, and* about 4 in. 
thick, from which he cuts ojf a thin slice, (lu; size of 
a tilb, and passes |t to the moulder. 
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The moulder, having+sanded his btock ^oard, and 
placed his piould on the four pegs (Fig. 4), which 
regulate the thic’:ness of the tile, takes the sl'ce of 
clay from the rough-moulder, and puts it into the 
mould (Fig. 87). Hr then, with very wet hands, 
smooths the surfacp, cutting off the superfluous clay 
with his hands, in long pieces, called strippings, 

• wfiich are thrown to a corner of the table. This 
done, he stilkes the surface level, with the roll 
(Fi^ 88) ; and turning the tile out of the mould 
on the wasliing-ofi* frame (Fig. 91), /with very wet 
hands washes it into a curved shapG\ He then strikes 
it smartly './ith the splayen (Fig. 90), and turns it 
over on tliat implement, on, which he conveys it to 
the block, wheve he deposits the tile with the convex 
side ;ipperinost, and, the splayer being withdrawn, 
the tile is left to dry. ^ The button fcnd of the tile 
is placed inside the, block. 

Tkwad'imj . — The tiles remain in the block until 
they are half dry, when they a^re taken out one by 
one, [)laced on the thwacking frame, and beaten with 
the thwackemto perfect their shape. 

The wing of each tile is tlien trimmed with the 
thwacking Juiife, and the tiles ^•ej)lac'iel in^tlie block 
sti’! ,»lih the convex side uppermost; but this time 
the button end is placea outside. Tl^e tiles then 
remain in the block until re««dy for burning. 

It should be observed that the tiles flatten slightly 
whilst i^ the block, and for this reason the washing* 
off frame is made a little more, convex than 'the 
thwacking fr^me, which correspG*ids to the permanent 
form of th: tile. 

Setting and Burning . — In setting tJie- kila, a 
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course of y trifieil bikks is la^ at the bottoii^ herring--, 
bone fashijjn, the l^’icks being pl&ced in^, apart. 
Oil tlis foundation the tiles arc siack,ed as closely 
as they wilf lie, in an tipright position, one course’ 
abov^ another, the bodyoof the kiln is tilled, 
the hatchways are bricked up wiyi bid bricks, anil 
when tlie kiln is topped, they are plastered over with 
loam or clay. ^The top is then covered’ with one 
course of unburned tiles, placed Hat, anoMastly, upon 
these a course of old })antiles is, loosely laid. ^ This 
only applies to Mins of the typp shown in Fi-«. 90 
to 101 ; the tiles S(A in downdnlught kilns require no 
“topping” or covering of* clay. If the tiics Wijl not 
stand high stacking, they may bo placed i>i “cup- 
boards ” n^ade of lireclay slabs, so that ‘these Uke the 
weight off the tiles (p. 244). > 

The lires arc* usually lightixl on Monday iporning, 
and are not put out until^ Saturday* evening. Owing 
to their thinne.ss and tendency to twist, tiles, require 
much care and skill in burning, so that the temperature 
and time of heating will vary with different clays. 

The fuel used is coaj, and the quantity consumed 
at e^ch burning is about eight tons. This, however, 
varies with the ^lay add kiln used.* ‘ , ^ 


COST OF MANUFA(^TU11E.^ 

3 As ••the manufacture *of tiles is carried on, under 
cover;^ the establishmout of a large tile-work involves 
a considerable amount X)f capital. 

The cost 0 ? making pantiles is about follows, 
per IQOO tiles/.— 
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. i' *' £ d. 

(Jlay— it* nBU^lly incliCicd in the rout, but, if/ 

[lurchfy^ed Bejiarately, may be ta'ken at 2s, 6d. per* 
yifid ciilie—2|fyardH cube make 1000 pantiles ‘ 0 5^ (j 
Weathering clay . , . . . , . 0 ' ’ 

Mellowing ditto, and pugging odce . .'.Old 
If b1 ling and pugged a ^ccond time, acM . .020 

^Moulding, including ail labour in''fotcl.'ing clay f 

from mill, mffuli^ing, washing, blocking, thwack- 
ing, and bleaching second time . 0 10 0 

Setting and drawing kiln , . . 0 g o 

Hurning^' . . a. 0 12 0 

' « — ' 

, ( 'ost of making , 2 0 0 

lay tlie use of power-driven ina(;l4iiiery for crush - 
in;^^ and pngging the day and av^^iding the necessity 
of iney<)wi»ig it in pits tlie cost may be reduced by 
about Gs. Jiy the use of, 'downdrauglit kilns or of 
continuous *-()jics the loss of burning piay also be 
grbdfly reebuced. Owing to their sliapo, pantiles must, 
however, cost more to make than do ‘•plain tiles 

Hip and iWllf y tiles are made in a similar manner 
to pantiles, but on blocks of a dilferent shape. Some 
makers prefer to use plaster igoulds for tliesc tiles. 


.OllAPTEU XIV 

TILE MANUFACTU1\:E of PLAIN TILES 

h K- ' 

The piethods used for manufacturing plain tiiles vnry 
greatly in different (Jistricts, ond as these kinds of 
tiles adapt themselves more roadily to production by 
machinery, there are still wider variations than in 
the manufacture of pantiles. 
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Whcr^ tliG* Aay ‘is of si^»h a\iatiiro that it doe.% 
not need fj^’inding l^etw^een rollerski* othcf ‘treatment 
oi a |icchanical nature, the metho(> described in the 
following p?igcs may be^ regarded as typical. \VitS 
the ^advantages ,to* he obtaiiicd fvom the use of 
mechanically* driven }mg-mills, Ik^w^voi*, the use^ 
more modern methods of preparing* the clay has 
increased. • Tlu^c mctliods—wliich vary hi dilfcrent 
localities on account of variations in ^thc materia'l 
used — are practically the same as those used, for 
preparing clay fcr brick makiiig^Ly macliinery (Chap. 
VllL). The reader desiring furtlier details— which 
are beyoml the purpose of the present veiume— 
should consult ‘‘llooling^ihile Manufacture/’ jjy K. L. 
Ilaes (see^Appeiidix). . ’ 

Weather bV(j and Temper In (/. — 'riic hiaterW js 
dug and spread\)ut to weathei; ; the length of time de- 
pends upon the quality of the air : «a h5t, dry summbr’s 
day will do good service to some clays, and three or 
four such days would then enable the makers to 
collect a thin surface in a workable condition. 
Frosty weather, provided it be dry, is prefori’cd ; Imt 
wet, anjd alternations of wet and dry, retard the pro- 
cess of weathering sc-mc Midland marls. During a 
hot, dry season, some of these Midland infjLrls c'an be 
dug, weathei'iljd, and made ’in one month, but some, 
elhys require a much longer exjoosure. 

The weathered material is next’ mixed with a 
qTiantf^y of water and placed in the pug-mill. About 
1 cubic yard per hour is ground by one horse. 

The pug-mill (Fig.^ 82) consists of a wooden tub 
slightly tapered, the larger end being uppdl-most ; it 
is circular and’ about 6 ft, high and 3 ft. diameter at 
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^he top qr larger end, In which a c^st-iron spindle 
revolves, carrying h series of flat steel arms, arranged 
so as to form by rotation a spiral or won i-lihc 
.iiotion upon the clay, which is thereby pressed from 
a larger to a les-s diaMctcr of ^h'e tub in which the 
clay is confined,' ayd ultimately comes oozing out of 
an aperture at '•the bottom : this operation kneads the 
clay, and iliixcs it, giving it great cohesive power. 

As pointed out in previous chapters, mechanically 
driven pug-mills of a more powerful type are now 
preferred. This clay or prepared marl, being now 
ready to make the tile^, is wheeled away to the stock 
kept under cover for that pvu’pose. 

The.moukjing of roofing tiles varies from that of 
bricks principally in the clay being stifier, ^nd in some 
casei' coal-dust instead of sand is thrown in the 
mould each time it is filled. Some 'moulders prefer 
sand when a bright colour is desired. 

MoiUdiiuf , — The mould is 12 in. by 7| in. and 
-J in. thick, made of oak plated Avith iron. It resembles 
Fig. 87. The moulder at his bench (Fig. 102) takes up 
a lump of clay, and works it by hand into an oblong 
square, somewhat less than the mould, say 11 in. by 7 
in. or thereabout; the mould is placed upon the bench, 
and fine coal-dust or sand thrown into it ; the man 
then takes up the lump of clay in the 'right position 
for the mould, and. throws it into it with c6r- 
siderable force ; then, with a steel wire strained upon 
a wooden bow, cuts off the surplus clay level "^^ith the 
mould, removes the liK\op, and ^nishes moulding the 
clay left in the mould by addfiig a little clay if it be 
wanted, ‘and smooths it over with a wooden tool. 
By his side upon the bench he has two ihin boards 
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about the sizo c f the moulded tilb ; thei^ surfaces are 
dusted oVer with coal-du^ or ss^nd. Upon one o!* 
these he peaces the*moulded tile, turning it oilt of the 
moull, ani he repeats^ the process of inouldin'g 
the rate of from U14)0 to 1500^ jier day, adding more 
clay^to his Lump about every six tik^s moulded, ^d 
in quantity -about as much as the Six iiles moulded. 

Dry The attendant* boy carries, away ttvo* 



A. Coal-dust or sand hox, 14 in. by 8 in. 

13. Moulding board, 14 in. by 10 in. 
c. The bow foi^ cutting. 

tiles at each time to the floor ; he takijs up one on 
the board, and by thelihick part of the hand presses 
up the Two projections at right angles with the face 
of the iilc, and then places boaiTl and tile •uii*I'as 
head, and tal^s up a second and Jperatcs upon thi.^ 
ill like manner as he walks to the floor, where he 
fays the two tiles, carrying tht, boaitls back to the 
rq^uldjjig bench ; and ttten repeats his operations. 

Tiie tiles remain pn this floor (which may be out of 
doors in fine weathel'klb*’ about four houps; they are 
then collected* and placed close together, thft nib end 
changed alternately to allow 5f their resting close and 
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square ; in this staU they are walied ip in a dry but 
not hot situation, ,and s6 remain for a da) or two : 
this is done to toughen them. 

The The next proeesfj is to give them a Curved 
form, sometimes termed the “ set,” which is done on 
a th'-ee-legged stool, called a horse (Figs. ’’03 and ‘i04), 
the top of wliich is^'a little larger than the tile, and is 
.curved one .way to ahoutia 10-fcet radius. ^ With the 
horse is ifsed a wooden block, curvea to correspond 
with the surfac6^ of the horse. Tliese implements are 
used follows : six 'iiles are taken as last placed and 
put on this horse ; the’ man lifts up. the wooden block 
and gives t^em three sharp Jdows with it; they are 
then carried away and placed in an ingeniously built 
wall (Fig. lOe'/, made of the tiles to be dried, to com- 
plete pic 'drying process, after which they a'fe carried 
to" the oven, twelve at each time, with the edges of the 
tiles’ against the direast of the carrier. Wliero the tiles 
cannot be stacked in the manner shown in Fig. 105, 
they may be laid on wooden frames, or pallets, the 
latter being piled one above the other like a series of 
shelves. 

Firim ), — Firing tiles reipilrcs much more care 
than tiring bricks, as roof tiles are ^yery thin ^nd 
liflbh to twist. 

Small circular kilns, ^either up or downdraught, 
are usually employed. On, the bottom of the kih 
are first placed 2000 bricks, as shown in Fig. 106, and 
upon these are placed 7000 Jles, forming a square, 
the spaces between the tiles and pie curved side of the 
kiln being filled up with bricks,, as shown in Fig. 107. 
The tiles* are placed edgewise, in parcels of tivelve, 
changing their direction for each parcel of twelve. 
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Tiio. 103. -T’llo block and horho, 
a. The block. b. The hoisc. c. •Tilc^. 



Fig. 104.— Another form of horse.* 
b. The horse. c. The Liles. 



Fig. 105.— Tiles^ placoil during the laskdrviuer. 
*(l, dj Laths, two to eacli course. 




rxiVJLMvjr r 


The eight ^rows of twelve bricl^s if ^ach, as seen 
in Fig. 100^ cover* a sp^ce left in continuation of 
flues from the eight fire-hojes. ''rhe bricKs in, the 
first Seven courses are so placed as to leave a flfie of 
an average width^ of f(^ur inches. - The dotted lines 
show-' the position) of the fire-holes. 

Above them r(as shown in Fig. 107) the tiles are 
plalled in bungs of twelve; and laid alternately cross 
and lengtlAvis^e, the nibs space them oft', and support 
them^ in a vertical position. J^^ach side of the square 
is inadd up with bricks,* as shown on t|^e plan. 

From this descriptipn, and a .a'efcrcnce to the 
illustrations,' it will be seen tJmt the goods placed in 
the kiln aVe in each case so* placed as to allow the 
diffusion of heat between ^ them ; and as^ the uni- 
formftv of heat is the desideratum in finng both 
bricks and tiles, the circular oven is found to answer 
bett«’ than any (ftKer at present in use, thougli rect- 
angular downdraught kilns are almost if not quite as 
good. 

Owing to the difficulty of preventing warping, it 
is becoming increasingly common to set tiles in “ cup- 
boards ” or “ boxes ” made of fireclay slabs. Each box 
holds twelve tiles set on edge, and the slab§ bear tke 
w«4g^itT)f the superimposed goods. Two of them are 
set on their edges (to form the sides of -a cupboard) 
and a third is laid on top of them. The side-slabs^ 
must be so placed thai each supports the end of two 
horizontal ones. After one row of cupboards is bulk-, 
a second is built above^ it, the^ vertical slabs bhing 
placed one above the other until the kiln is filled to a 
convenient height. It is not wise to fill' a domed kiln 
completely, as a portion of the space ii! ,th<5 dome is 
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Fia. 106. —Plan of oven, as soon when oigliV i^ourso? of bricks 
' • arc placed edgewise. • 



« 


Fig, 107. — 31an of oven, as sebn when the firsf course of til^s are 
placed upon the br^ks, as Been in Fig. lUG. 
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b|st left empty to act a combubtion f^nd heat 
distribution phamber. . 

Plain ^ilcs made of some clays, which have little' 
tendency to twist, may be set flat in piles about 3 ft. 
or 4 ft. high. 

Interlocking tllefj must usually be set in cupboards, 
owing to their shape and inability to “ pack well, 
f Getting tiles require great skill, as m incompetent 
or 'careless sett*jr may ruin a firm employing him. 

It is desirable to have a wall round the outside of 
the kiln about G ft, higlj, and at a distance therefrom 
to allow the fireman space to attend his fires conve- 
niently ; this t/all is dry' built generally with imperfect 
bricks, and its use is to avoid one fire being urged 
more than anotiier by the set of the wind, which duty 
it perfc'ms to/erably well. 

When the kiln is full, the clammlhs (doorway) 
is made up with bricks daubed over with clay 
sweepings or loam; then the fires are kindled, and 
are kept slowly burning for the first 5 hours, after 
which they are progressively increased for the next 
83, making 38 hours for hard-fii^d (blue) tiles; four 
tons of coal being consumed in the firing. These 
figures vary with the clay and size of kiln„ The 
temperature is deterpiined 1^ the sight of the fireman 
directed to the mouths of the kiln. When the “ finish- ^ 
ing heat is obtained, aqd before the fires burn hollow, ^ 
the mouths are stopped up w^th ashes to prevent 
currents cf cold air passing through the kiln, which 
is then suffered to cool grr dually 206). 

The Downdraught Kiln h largely usedd’or burning 
tiles and bricks, as it is more easily regulp-ted, and is 
more economical than an updraught kiln. It may be 
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circular >fr rectangular in pjan, the former being the 
more pop^ilar. Ti^i fireplaces (/)• usually *8 or 10 in 
ifUmJ^er, are placed in th« walls of ^he kiln (?ig. 108), 
and the heat rises thit)ugh the openings formed »-t 
the^top of the .bag*walls (h\ Tlie flames and hot 
gases strike against the dome-shaj^cd*roof and de;?cjnd 
towards the floor of the kjln, heating the goods with 
whicji they covne in contact. Finally, t'liey pass tv^ 
the centre of the floor (p) and ouO through t^io, 
central well (w) to the chimney^ flue (c). . 

The descending gases sCjjittcr themselves very 
completely throug^h the goods, with the result that it 
is not difllcult to obtairf a sufficiently oVeri •tempera- 
ture throughout the k/hi, though the g(5(;d3 in the 
upper pai’ts are liable to be more hcafted than those 
nearer the well {w) * 

Some firms prefer to us(; downdraught kilns with 
the chimney running up tliroughdhe interior infet^td 
of externally, but the disadvantages in setting cause 
this type of kiln to he far from economical. 

The internal height of the kiln and the bag walls 
(6) are somewhat lo\ycr when burnings tiles than for 
bfick'kilns. The object of aiTinternal chimney is to 
produ(;eti gootl draught at the cvmmenc«ment of the 
firing, as kilns with an external cl^imney are sometimes 
Jiroublesomc in this respect. » ^ 

Many arrangements have^^ieen devised to cause the 
^ases to pass throug]^ flues placed beneath the kiln 
door with a view to heating it uniformly, j^olid-door 
kilns are usually »^j;tisfacte«y on dry sites, unless the 
kilns are veyy large* but they tend to «li^htly under- 
fire goods placed on the, floor. When^ a dued or 
“ feathered*” flosr is used the temperature of the door 





ENCjfuSTIC TILES 249 

is higherland tl^e he^at is bey^r distributed. In damji 
sites the ]jsc of a floor of this Idtid redi^cs or even 
ff5:ev%its the troubles dtie to dain'^D rising from^ the 
ground into the kiln. Itlustrations of kilns with fiu(?s < 
undtr the floor are given in “«Modei’n Brickmaking/' 

" The Manufacture of Roofing Tile^/’*and other larger 
treatises (see Appendix). 

CqntinuousJdlns are much used on th*c ^Continent 
for roofing tiles. The chambers,, a2-e somewhat • 
narrower than those used for Ipricks, but apart from 
this most of tin? continuous kilns used for the latter 
purpose may be '' employed in burning tiles. As 
stated in a previous chapiter, continuous kijn^!^ require 
only one-third to one-half the fuel ntjcded »by inter- 
mittent kilns, but for satisfactory work’ thqy require 
a larger output of tiles than is customary t)^is 
country. ^ _ 

Although it is possible to obtain satisfactory resifits 
with the use of great skill, it is not advisabJp to burn 
bricks and tiles promiscuously in the same continuous 
kiln. For single kilns see p. 214. 


CHAPrfiR xV 

ON THE MANUFACTURE (TF ENCAUSTIC TILES 

) 

Thf liighly decorative jiavements of the Aiediseval 
ages, principally to be found in our old ecclesiastical 
structures, ha,ve attracted the attention of g,ntiquaries 
for man^ years, but thdr production is difficult 
because ,of the necessity of using clays of different 
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«K)lour8 that can be maiJ/i to amalgatnate ki such a 
way as to^ contract or shrink equally during the 
])rocpssc,s of drying and tiriilg. Until this is eiTected 
"h perfect tile of several colours cannot bo produced, 
sundry unsightly -cracks appeariiig on the inlaid parts 
' of *"1110 surface. ’It is unnecessary to speak of the 
pr(\sont state of perfecticui to which these beautiful 
tiles have l)een brought, further than<*to observe that 
^they are yeaVly.. becoming more appreciated, both on 
the hcoiQ of durability and ornament; and there can 
.scarcely be a doubt that, very soon, Vio ecclesiastical 
building, having any 'pretensions^ to architectural 
superiertty, will bo considered to be complete in its 
dccoratio^ns wiUiout them. ' 

For the encaustic tiles made by Messrs^ «Minton 
Cc). tiT^ clays of which the tiles are composed are 
obtained .in the immediate neighlK)iirhood of the 
works — the ordinary marl producing a good buff 
colour when fired ; another kind a warm red ; black • 
is i)r()duced by staining with manganese; blue with 
cobalt, etc. d’o some clays there is a slight addition 
of Cornwall stone, felspar, flini, etc. The whole arc 
subjected to a variety of washings and purifications — 
the clay intended • for the surface, esjiecllaljy — and 
passed througli fincilawn sieves in a liquid, or “slip,” 
s^ate, as it is technically termed. In thus state it i^s 
.. conveyed to the.slip-kV-u* and “ boiled,” until it is in’ 
a plastic state, and fit for use. , 

Aftef the modeller has done his part, the pattern is 
cast in plaster in relief, ariul is thea placed in a metal 

'* Tho slip-hun is ft stone troligb bottoracHi wiU'. lire tiles, under 
wbiob runs ft furnace Hue. It i/j used m tbe manufacture of pottery 
for evaporating tlie excess of water in tbe «/tp, or 'iiquif’ mix‘urc of 
clay and ground Hints, wbicb is thus brought Rito tbe sta^e of paste. 
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frame of >thc sizb rct]uired ; Jout it should be stated 
that to produce the^ ordinary 6 in’, square tile, it is 
madel^d CJ in., to allow ibr slirinka^o ox contraction, 
which takes place during drying and living. Tlu^ 
inakei* then conrncnoes his operations. A i)iccc of 
the tine clay tor the surface is fla^enbd out to aboiU 
a quarter of an inch tlu(;,k, somewhat after the 
manner of 'prepo»ring a pic crust, and this is thrown 
on to and pressed upon the plastey pattern, and 
receives, of cour.se, a correct indentation, or outline of 
the design. The' metal frame containing the plaster 
mould is divided hoVizontally, and after the surface is 
put in, the upper part qf the frame is screvVe,d on, 
and the maker fills up \vitli clay of, a somewhat 
coarser description, to form the tile ef the p’C(juisite 
thickness. The tile is then put under a screv pre.^s 
(Fig. G5) to impart the pn^per degree of soli<lity. 
Sometimes the clay is stamped In a })ress to the 
.desired shape, with the use of steel instead o,f plaster 
moulds. 

So far the tile is of but one colour ; next comes 
the task of giving the dilferent colours rc(iuircd. 
Suppose a tile be requirc<l of three colours — red, blue, 
and buff., and that the .surface piec*^ already put in is 
of a buff colour. The makyr provides himself with 
vesssels of a suitable kind, containing the one tlu\ 
blue, the other the red colour,^n a “slip” state, and 
these he j)ours into tho.'^e parts of the indented surface 
that the drawing or linished tile before him tells liim 
to be correct. Thei-e ’slips cover the surface^ entirely, 
and there is now not the slightest appearance of any 
pattern or design. After remaining in this state for 
three day.s, until the water has evaporated for the 
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rmost part, \be process®, of scraping ‘‘ or pUining the 
surface cofnmenc(^ : this is an -operation requiring 
care, though easify effected fcy experienced hand^}. %e 
‘\)attern then makes its appearance, but the colours 
are scarcely distinguishable from one another. 

^ The tile is tlnm finished as far as the maker is 
cpncerncd ; and, after remaining in the drying house 
’ from 14 , to 21 days, according to circumstances, is 
conveyed to^ the kiln, where it is fired for about 60 
hours. ^ After being drawn it is finished, except it be 
that tiie parties ord<nlng wish the 'Surface glazed, a 
rapid and easy process; tlie dipper merely placing the 
surface^' in A tub of glaze b,nd refiring the tile in a 
glost kihn 

Encaustic tiles may also be made oiitl)f clay dust 
in a ^.-mnner similar to tessera). 

Plain self-coloured tiles, such as black, red, choco- 
'A'titc, buff, etc., and also tesserio, are made of the same 
material as encaustic tiles, only that it is dried longer , 
in the slip kiln, passed through rollers to reduce it to a 
powder (“ dust ”), and is then finely sifted. Presses of 
great powe/ (Fig. 65) are used to make these tiles. 
The powdered clay is swc})! into a die of tlw prxiper 
size, the sbrew descends, and presses"' the powder into 
It solid tile, leady for drying and firing. 

Tessem are now extensively used for mosaic 
pavements, for which they are admirably adapted. 

The mosaic pavements made by the Romans 
were formed of small pieces of stone or marble of 
various colours, beddefv!. one by , one in a layer of 
qeraent, each of the pieces being levelled with the 
others as the work proceeded, and on the completion 
of the work the unavoidable inc^qualities of surface 
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were corrected by "rubbing the ‘whole ^to a plane 
surface. ' ' 

^ This iiKxle of pr6\iceding was attended ViUi many 
defects' The irregular shapes of the tesserae caused 
the cement joints to be of a thickness that greatly 
injured the effect of flie design^ whils|: the piecemeal 
way in which the work was lai(T rendered it very 
difficult to produce a level si?i'face. ^ 

The princip^ difficulties that lie in the use 
solid tesserae arc those arising from irregularity in the 
shape and size of the several .pieces, as well as the 
great labour and ^expense attending the laying of 
such pavements piece by piece, Thcs(^ difficulties 
have been entirely overtome by the use cjf tcssenie, 
made in steel dies, by the process aboye described, 
which arc perfectly uniform in size, and ht closely 
together, with %n almost imperceptible joint. 

The “dry process” (p. i02) is n used: the elav 
being first purified by washing. The slip is then 
' dried upon a slip-kiln (p. 250), ground to a fine 
powder, and in that state subjected to heavy pressure 
in strong metal moulds: by this means the clay is 
reduced to one-third 'of its original thickness, but 
retains "'sufficieipt moisture to give it cohesion. The 
articles thus made can be handled at once, and»caijied 

to 

direct to the, kiln. They a.^e bu riled in saggers in a 
similar manner to pottery , ’ 

This method, invented b}' Prosser, offers great 
udvanfages for the making of ornamental pieces for 
cornices, bas-reliefs,^ floor-tiles, tesselated pavements, 
etc., on account the great accuracy in shape 
obtainable in 20 nj unction with a very low shrinkage. 
The mode in which the tesserm are used is 
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. precisely the reverse of the Roman process, and is as 
follows a coloured design of the intended mosaic 
having be6n drawn to scale, aft^r the ffshion of a 
Berlin wool pattern, tlie pattern is set ou'- full &ize on 
a cement floor, perfectly smooth and level, and on 
thip floor the tessera) are placed closer together, the 
workmen being g.lided in the arrangement of the 
colours by the small dra^^'ing. 

The p’oces arc then joined together by a layer of 
" cement applied to the upper surface, and in this way 
they arc formed into slabs of convenient size, which, 
when hard, arc ready for use, am] can be laid with 
as mucli case as ordinary fla^ostoncs. It will at once 
be unvlcrstood, that the sido of the slabs which is 
next thclloor during the process of manufacture forms 
the upper shlo of tlic finished pavement, the pattern 
appealing reversed during its formation. 


CIFAPTER XVI 

THE MANUFACTURE OF LAND DRAIY. TILES AND 
PIPES 

The manufacture of draining tiles and pipes (Figs. 
80, 109, and 110) ’s one which daily assumes 
greater importance on account of the attention 
bestowed on agriculture, and the growing appre- 
ciation of the importaiice of’ thorough drainage. 
Any discussion on the best of forms of draining tiles, 
or the most advantageous methods of, using them. 
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would, howe\5er, be out of place in |bis volume, 
The manlifacture is exceedingly simple, and as rc' 
gards the .preparation of the clay, and the processes 
o^ drying and burning,** is precisely similar to. the 
other branches of^ tile-making. The moulding is 
entirely don^ by machinery, usually of a portjible 
character except where glazed sewci*age pipes are 
concerned.^ . ‘ ^ 

Bi’icks, paving tiles, ana roofing tiles ^ are little 
required, and seldom manufactured,, except in the 



Fio. 100.— Plain drain ’ Fid. 110.— Socketed drain 

pipe. pipe. 

neighbourhood of towns or of large villages, where 
the demand is likely to he sufliciently constant 
to warrant the erection of kilns,, drying sheds, and 
other appurtenances of a well-mounted brickwork. 
If a cottage is to be rebudt, a barn tiled, or it may bo 
'*once in twenty or thirty yca'-s a new farmsteading 
erected in a rural district, it is generally cheaper to 
incu'-’ the expense of carting a few thousand bricks 
or tiles than to ere^fthe pLnt necessary for making 
these articles, on the spot. But wit!i land drain 
pipes the case is reversed. They are most wanted 
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^ precisely in^ situations where a brickyard would 
be an unprofitable speculation, viz. in che open 
country^ and often in places where tl^^ cost of 
carriage from the nearest brick-yard woi^jd virtually 
amount to a prohibition in yieir use, if they 
cannot be made on the spot, and thaj} at a oheap 
rate. What is wa??ded, therefore, is a good and cheap 
method of making drai;^ tiles without much plant, 
and withqpt erecting an expensive ki-ln, as the works 
will not be req^aired after sufficient tiles have been 
made to supply the Jpimediate neighbourhood, and 
therefore it would not be worth while to incur the 
expense of permanent erections. Tlie making of drain 
tiles as a^/iome manufadun^. is, therefore, a subject 
which ha‘s much engaged tne attention of agricul- 
turists at different times, and the employment of 
a d^ery simple and eflective kiln erected by Mr. Law 
Hodges and described in the Journal of the Royal 
A(ji ‘vCuUural Society (vol. v.,part 2) provides a simple 
means of making land drain-pipes in places otherwise 
difficult of access. 

The material must be prepared in the form of a 
plastic paste ‘by one of the methods described in an 
earlier chapter. This paste is then placed in a pipe- 
pres^s (Fig. Ill) and expressed through a aie in the 
form of a pipe. This is then cut off into lengths by 
nreans of a pair olf wires in a cutting frame in a 
similar manner to wire>cut bricks. 

Where a wire-cut brick nachine is availal^le, it 
may be 'used to produce drain pipes, as dies for this 
purpose can be obtained from the machinery makers. 
A-* small separate machine is, hoiwever, more 
convenient. 
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For ^seworQge \ pipes sj^ecial pipe# presses are* 
used, but the manufacture di. salt glazed pipes of thi^ 
cjjaracter •forms ail entirely separate branch of the 
clay\^orking industries,^ and is of too* specialized ^ 
nature to be descri^ied here. 

As the pipes are produced they a«o taken aw ^ 
a wooden roller placed inside theiif, an/l are placed on 
their ends*on a floor to dry.\ Very narrov/ pipes nfa> 
be dHed in a horizontal position, but a vertical one*is 
preferable where possible. 



P’la , 111 Dram-pipu'macbino. 


Dram tiles, in so far as they ard distinguished from 
pipes, may ysually be mad(f in thd same fnanner, but 
they are open at the top«or bottom, and so are mofe 
likely to twist in drying (see Fig. 80)t 
• pipes must be* stored under cover uptil dry, 
aftef which they ar^ stacked in the kiln on their ends. 
The shed used for ^^ing tliem may, if necessary, bo * 
constructed of hurdles, theSe being pitcTie^ firmly* in 
the grouri^l ih two parallel Straight lines, 7 ft. apart, 

- * “ 8 
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to form the s.'des of the sheds, and the roof will be 

s ^ 

formed of hurdles placed Endways and tied together 
at the top, as well|-s to the upper slit of the hurdle, 
with strong tarred twine, forming the ri^^ge ol' the^ 
roof exactly over the middle of th^shed. They must 
then bo lightly tl»atche(Pwith straw or heath, and the 
sharpness of this loof will clTectually protect the 
t’le^ from ram. Two of tljose sheds, each 11^0 ft. long, 
wiU keep o^ie^of the kilns hereafter (Ascribed in full 
work. For large outputs a more permanent building 
is prefertdjle. ® . 

These sheds should 'oc so built as to have one end 
close to the ^ug-mill and the clay-heap, only leaving 
just room for the horse to work the mill, and the other 
end near the Iciln. Attention to this matter saves 
future labourj and therefore money. 

The pipes may be burned in almost any type of 
bncl^ or tile kiln, but where only land pipes are made a 
temporary kiln built of clay and earth instead of bricks 
may be used. The form of this kiln is circular, 1 1 ft. in 
diameter, and 7 ft. high. It is wholly built of clamp 
earth, rammed firmly together, and plastered inside 
and out with loam. The earth to form the walls is 
dug out ro\ind the base, leaving a circular orench 
about 4 ft. wide arid as many deep, into which the 
fire-holes of the kiln open.'- If wood be the fuel used 
thi.ee fire-holes are"' sufticien/j; if coal, four will be 
needed. About 1200 common bricks are wanted to 
build tlie^e fire-holes and flues ; if coal is used, rathe^’ 
fewer bricks will be wanted, but then some iron bars 
are necessary— six bars to each fire-hole. 

The ear then walls are 4 ft. thick at the floor of 
the kiln, are 7 ft. high, and tapering to the thickness 
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of 2 ft. %fc tfie top; this wiil determinfi the slope pf* 
the exterior face o^ the kiln. The inside ‘of the wall 
ie cey’ried* up perpcndictilarly, and* a loam {)lastering 
inside beeWes, after tlic first burning, like a brk:!^ 
way. The kili\ ifta.y be safety erected in March, or 
whenever the danger of injury frSm frost is ’wer. 
After the summer use of il, it must 4)0 protected by 
faggots cTi- littJ;jr against fie wet and *the frosl; hf 
winter. 

A kiln of these dimensions will contain — 

. I ^ 

4^,000 1-in. bo^c pipe tiles. 
d2,500 11 

20.000 ]4 

12.000 2 [ 

and the last-mentioned size w ill bold tliO same 
number of tfio inch pipes .inside of them, making 
therefore 24,000 of both sizes, in good wcathe.^f this 
kiln can be filled, burned, and discharged once every 
fortnight ; and fifteen kilns ’may be obtained in a 
good season, producing — 

705, OOi? 1-in. pjpe tiles.* 

Or 487,500 11 

•Or *300,000 li „• „ 

and so on ifi proportion for* other ^sizes. 

It requires about 2.j tons of good coals to burn 
the above kiln full of pipes. 3000 brush faggots will* 
^cpt*the same purpose. Some clays rcqivre more 
burning than oth^^; the stronger the clay the less 
fuel required. ’ » ^ ^ * 

Tfi'C whole of tlje plant and iiuilding* if 
erected o^hurdlej, need not cost more than £50, thus— 
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^ Second-hand pug-mill 
Second-hand, pipe maohine 
Cost of rcctmg kiln , 

Cost of sheds eicluding hurdles 


10 0 0 
15 0 0 
lu 0 0 
to 0 0 


50 0 0 


Tiie cost of production will vary from 5s, per 1000 
for 1-in. pipes 6o 12s. per 1000 for S-in. pipes, all 
1 it. or slightly over in lenj^th. ‘ 

"Where oth)r clay goods are manufactured, the 
land pipes are, naturally, burned in one of the existing 
kilns, being placed on their ends one above another 
until the kiln is filled. » 




CHAPTER XVII 

HOLLOW BRICKS AND BLOCKS 

Hollow blocks arc made in pipe machines or by 
the wire-cut process (p. 184). Theyi are ^becoming 
increasingly popular on account of their lightness and 
sound proofness. The clay is made into a- stiff paste 
by one of the methods previously described, and is 
then put into an expression press fitted with a die or 
mouthpiece, through which the olock or brick ex jiuides 
in the form of a long colqpin wh,i(?h afterwards cut 
by wires intoi)locksof convenient length. The die or 
mouthpiece., is provided one or moie cores which 
produce the hollow parts of the blocks,, and care is 
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needed t|) en^are tfjat the coycs are properly adjusted. 
Further details together wiili illustrations of the plaift 
«,sed will fee found “ ^lodern Bri(^makftig 4 (p. 266). 

llie icifca of tubular or hollow ’ bricks is not 

• * 

new^ for such artiiles were used by the Romans in* 
large vaultings, where lightness of construction* '^as 
required, and they are said to be* in ^common use in 
Tunis at the present time.\ The size of. the brk^kj^ 
and blocks varies greatly, many are 12 ^ in. long, t^id 



Fig. fl 6 .— Hollow bricks. 


_ t 

three Courses rise 1 ft. in lieighl. In passing .them 
through the machine, or m the process df drying, Jhe 
bricks can be splay ect at the 'ends for gables,-^ or 
marked for closures, and brbken off as required ig 
cise,,^!' they may be* perforated for the purpose of 
ventilation. If nicked with a sharp-pointeef hammer, 
they will breatc 'off at ahy desired line ; and the 
angles jna^ be taken off with a tr 6 w^ as in# the 
commoD^brfek. The bricks for the quoins and jambs 
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' may be made, solid or perforated, and 4vith^ perpen- 
dicular holes, either circular, square, or octagonal 
those in ^thd' quoins may be ,so ai ranged a., to servj^^ 


-.r— ^ 



la. 117 .— Ho 11 o\y wall block <5. 



^ V..I • ^ 

for ventilating shafts. Hollow jiriclfs, from their 
mode of manufacture, are more compressed than 
common brinks, require less drying, and' are., better 
burned with less fuel. , 
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The ^bllo\^fiag tigures reju'esent sum 3 of the forms 
of hollow bricks in common use, a, Fi^.*llG, is an 
oeiiernal iBrick, 11 j in. long, whidi with the quoin 
brick e aftd the jami) brick h, arc suflicicnt fvr 
building 9-in. Ayahs^ e is 10] in,, long, with one 
splayed corntir for forming externah angles, rcvVi^ls, 
and jambs of doors and \yindow\s either s(|uarc or 
splayed. The internal and chimneq brick, 

8£ in. long ; c is an internal brick, ai^/ipJed to a-»y 
thickness of wall beyond 9 in. ; \l is for 5|-in. 
partitions, or internal* walls, a'lid arch bricks, and is 
used for floor and roof arches.of 7 to 10 ft. span, /is 
used for the same puiyio?^, with a webb to gwe extra 
strength, and to adapt /.hem for using on* edges in 
partition^,* in. thick to rise in 6-in , courses. 

Fig. 117 represents a specimen of holli^'w bripkwork 
in G-in. course?^, with sipuire rebated joints for exira 
strength. These bricks are adapb^d'to the linin.^ of' 
flint or concrete walls. Fig. 118 is a section of an arch 
and partition. The, external springers may be of 
cast iron, connected by wrought-iron tie rods. 

Of recent years many forms of hollow blocks have 
bepn devised, each firm engaged in this business 
employing blocks of its own designs. • 

There are many advantages in favour ot' bohded 
hollow bricks over ordinary briejes, in addition to a 
» considerable diminution in the cost of carriage or 
transport, and of 25 per cent, on the’ mortar and the' 
labqua ^ > 

For many krgp .buildings decorated with glazed 
work they are invaAiable (see Frontiswoc), and for’ 
interior -wor^* they form excellent tireprooi partitions 
and ^upp<5rts for .poncrete floors. 
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Accrington, ,9, J97, 201 
Acts relating to bricks, 5, (I 
Agglutination, 28 
Air m bricks, 193, 199 

clay, 192 

Alkalies, 28 
Alumina, IG, 18 
Analysis, 15, 1(J 

brick machine. 

Ashes, CG 


Babel, 1 
Babylon, 2 
Baked bricks, 24 
Baking, 24, 29 
Ball clay, IG, 21 
Barrow, 85, 108 
Basford, 163 
Bats, 106 

Bcjich fm moulding, 4G, 83, 128, 
222, 241 

Bennett 4 S^er, 186 
Berkshire, 9 
Bestowing, 101^ 

Black cores, 61 
Block, 222, 243 
Blocks, hollow, 2G2 
Blue bricks, 9, 31, 153 
cleaner, 173 
BoU, n, 6G 
Bolting, 95 

Books on clay working, 166 
Boulder clay, 24, > 

Bow for cuttin^^i41 
Boxes, 244 ^ 

Brad-ley & Graven, Ltd., 191, 202 
Breeze, 25j 67, l05, 1./7, 188 


' Brick earth, 24, 63, t 1 7 

moulds, 38, '40, 82 

— y- machinery, 168 
, Briclimaking by contrr« 
' Brickworks, plan of, 69 
Bricks, Accrington, 201 
, --- blue, 31, 153 
I - - brimstone, U ^ 

; bn If, ,30 

clinker, 103, i0G,N20 

cutters, 1C) .35, 105 

- Dinas, 1*66 

- - dressed, 131,’ 133 
drying, 43 

Egyptian, 2 

Engineering, 9, 31, 

- Essex, 9, 1], 62 
— , facing, 106 

fire, 162 

Fletton, 10, 192, 19f 

- floating, 9 

I front, 106 

furnace, 1 162 

— -- ganistcr, 166 

— glazed, 266 

Iiollow, 262 

kmdsof, 8, 105 
' — light, 10 

' light-coloured, 30 

li-ne-sand, 207 
London, 62 

- machinery for, 168 

malms', 31, 34, 105 

Nottinghamshire, 11 

ornamental, 42 ^ 

paving, 105 

* place, 27 

polished, 27 

porous, 29 

; pressed, 106, 145 

refractory, 162 

rubbers, 10, 35 
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Ikicks, shapes of, 8, 2G2 
Staffordshire,' 9, 11, 114, m 

■ stock, 1Q6 

Suffolk, 111 

sun-dr ^d, 2 i 

uses of, 1 

- -- white, 9, 111 
yellow, 9 

Yorkshire, 10 ^ 

|}ri'n..„one bricks, 31 < 

Buchanan di Son, 183 
Buff bricks, 30 

Bur'in^r, 24, 29, 4G, 55, CO, GG, 102 

113, 14G, 159, 205, 236,242, 24G, 

250 '* 

Burning? a clamp, i^2 j; 

a Scotch kiln, 147 

■ m Sta,^ irdslnrc, 159 ; . 

r. Baking, GG 

Burnovers, 103 

Burra, 103, 106 ■ 

Buttressed k ’In, B'’ 


C i ' 

Calcareous clays, 21 
Cal'ow, 33"? 198, 

Canibndgcslure, 9 
CarbQuaceous matter, 2? 

Chalk, '55, 2G, 107 

, effect of, G1 

mill, 70, 7 1 

Chemically combined water, 21 
Cheshire, 23 
China clay, IG 
Choice of a clay, 1 ' 

Cinders, G7 

Circular kiln, 40, 159, 2'28, 24G, ''258 
^Clamp-burned bycks, 9 
Clamp-buniing, 94, 97 
Clamping, 9*1 
Clamps, 11, 46, 94 
Clapper, 131 
Cla,, 16, 106, 112 

cleaner, 173 

■ digging, 33, 88 

foul, 234 

getting, 234 

mill, 70 

jiarticlcs, 19 

- — - strong, 234 

true, 17 

Clinkers, 103, ltd, 207 
Close bolting, 95 
— bolts, 101 


Clot, 38, 91, 190, 204 

moulding, 91, lOG 

I Clunchcs, 1G4 
Coal dust, GG 
f'oal Measure clays, ^3 
Coals, 107 
Collapse, 28,62 
Colour, 30, G4 
t^omii on savt, 27 
Composition of clays, IG 
Continuous kiln, 49, 249 
Contract, brick making by, l.il 
( ’ontraction, 4G, Gl, Gf, G5, G8, 113 
Copings, 43 

Copper moulds, 40, 115 
(lore, G2 

Cost of manufacture m Notts, 145, 
15 ^ 

in London, 107 

in Spiffs, 159 

— of bricks, 107, 115, 152, 169 

- - jiautiles, 237 
— ^ - pipes, 2Gl 

( ' acking, 33, 46, 04 
Cracks, G8 

Crowding barrow, 109 
Crushing rolls, 116, 1'20, 121, 124, 
165, i74 

strength of bricks, 10 

( tiickhold, 81 
Cupboards, 214 
('iipola, 49, 229 
(hitter bricks, 10,35, 105 
Cutting bow, ‘241 

bricks, 9 

table, 187 


1 ) 

Dense bucks, disatU aidjages id. 
108 

Derby, 114 
Derbyshire, IGG 
1 .iv il stove, 103 
I >evonshire, 9, 31 
Digging, 33, 88, 142 
Dina firebricks, 165 
Discoloration, Gl 
Dorsetsh^e, 9 31 
o Downdfaugho Kiln, 49, 240 
Dram pipe kiln, 258 
- — - pipes, 213, 257 

tiles, 213, 214. 254, ^57 

I Dressed bricks, 13i 
I Dresser, 133 
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DreaBing,13;^ 

Dry clay, 173 

dust process, 192 

process, 253 

— pla6tic<>processes, 172 
Drying, *^3, 113 144, 158, 241, 213 

bricks, 43, 134, Ml, 158 

door, 134 ^ 

I'^ies, 257 •* 

sheds, 45, 113, 119, 133, 218, 

230 

slid VOS, 217 

— — tiles, 218 

tunnel, 45, 20 1 

Diirliam, 105 
Dutch bricks, 3, 10 
Duties on bricks, (> 


K 

Early Englisli bricks, 1 
Eavc tiles, 213 
Edge-runner mills, 175, 207 
Egypt, 2 

Egyptian bricks, 2 
Elizabethan bricks, 5 
Eucallowing, 33 ^ 

Eucu istic tiles, 211, 249 
Engineering bricks, 9, 31, 153 
Engines, 195 
Epsom, 167 
Essex, 9, 11, 62 

bricks, 10 

Expansion of bricks, 100 
Expression rolls, 188 


E 

Eacing brinks, 100 
Fawcett, Thos. (h, Ltd., 184, 202, 
204, 200 

Fiuials, 213, 215 ’ 

Firebricks, 102 
Fireclays, 23, 24, 105 
Firing (see ‘ Burning ’) 

Fixedi pan mill, 170 
Flats,, lifo 
Flaws, 68 

Fletton, 10, 192, 198, ^ ‘ 

Floating bricks, 9 • 

Fluxes, 27, 28, O'^ _ 

Foul clay, 04, 234 
Frog in bricks 42, 188 
Front bricks, 106 ' 


Fuel, 11, 00, 107, 200, 237 
Fjller’g earth, 1G^H7 
Furnace bricks, 14, lOpi 
Fusibility, 28 ^ 

Fusible ea. tbs, 30 ^ 

Fusing, 27 * 

bricks, 08 

Fusion, partial, 01 


,'Janister bricks, 160 
Itaitcosli, 105 
(Jault, 10, 10 
(Jlasgow, 23 ^ ^ 

(ilass, 28 

(llaad bricks, 200 
(;ia:^d roofing tiles, 210 
(iraiiis, sizes of, 1()7 
Grtintliam, 30 
(iravel, 110, 173 J 
tlrey stocks, 100 
(Irimsby, 111 

(Iriiuling ( see*‘»C>usliing 35, 36, 
1 12, 174, 17? , 

(Jn/^les, 10(> * 

Drog, 24, 40, 105 


11 

Hack l^airow, 85 

drying, 44 

ground, 85 

1 lacking, 92 

Hacks, 85, 113 

Hudleigh, 5 

Halfpiece, 235 

Halifax, 105 

llampsliLre, 9, 02 

Ham[>ton Court, 4 

JHaiul bflckmakmg', 02, 111, 114, 

m i*inc8, 111 

— 5 Notts, 114 

Staffs, f.)3 

Suffolk, 111 

Hand-made pantile", 21 j 

plain tiles, 238 

Hand moulding, imitating, 18 1 
Hanford, 153 
Hardening chanl^er, 209 
lardness, 13 
larrows, 71 
Hatfield Pevcril, 5 
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Hearts, 62 

H^t, effect of (stj ‘Buruing’), 20 
— resisting, power, 164 
Herodotus, 1 ♦ 

Hertfordshire, 4 
Hip tiles, 213, 238 

story of brick making, 1 
Hoffmann continuous kiln, 51 
Holland, 3 

HoU^lv bricks and hlc'.ks, 262 

floor blocks, 264 

wall blocks, 26i 

llojiie for tiles, 227, 212 
Hovel, 119, 133 


I 

Imitating hand moulding, 181 
Impurities, 25 
Infusibility, 14 
Interlockiiyv tiler 211, 212 
Iron compounds, 27 

oxide, >00 

pyrites, 26 

Italy, 3 


K 

Kent, «f'2 
Kick, 42, 84 
Kilmarnock^ 165 
Kiln-shrinkage, 61 
Kilns, circular, 49, 246, 258 

clamp, 46 

continuous, ^9, 2-19 

downdraught, 49, 246 

Newcastle, 48, 164 

patent, 59 

pipe, 258 o 

— — Scotch, 47 

serai-continuous, 59 

slip, 250 

tile, 228, 242 

updraught, 159, 228 

•'Kinds of bricks, 8 
Knives. 73, 80, 221, 228 
Knott (K Co., Ltd,, 184 


L 

Lambeth Palace, 4 
Lancashire, 23, 202 


Land drtiii tiles, 264 

pipes, 267 ^ ^ 

Leeds, 165 
lieicestershire 9, 114 
n — rea bricks, 10 
Lever press, 193 
Light bricks, 10 
Light-coloured bricks, 30 
Limc,t2b, 2ff7 
Lime-sand brickr , 207 
Limestone, 22, 26, 116, 179 
Limey clays, 179 
Lincolnshire, 3, 4, IJJ. 
Lithomarge,.17 
Loams, 16, 1/, 23, 64 
London, 5, 0, 9, 10, 11, 25, 62 
London Brick Co., Ltd., 198 
■ — — bricks, varieties of, 101 105 
- — -'clay, 6o 
malms, 31 

U 

-Inchme-made bricks, 168 

tiles, 214 

Malm, 34, 65 

bricks, 34, 105 

Maiming, 66, ^9 
Manchester, 8 

Marls, 16,22, 35,115, 117, 153, 156 
239 

Measuring plasticity, 17 
Mechanical moulding, 41 
Meta’lic oxides, 32 
Middlesex, 62 
Midland marls, 35, 239 
Midlands, 202 
MiK^ clay, 70 

chalk, 70, 74 

Mills (sec ‘ Grinding ’), 175 
Mixers, 180 

Monarch brick machine, 184 
Mosaic pavements, 252 
Moses, 2 

rMoulding, 38, 45, 82, 91, 112, 127, 
143, 235, 240, 255 

m Notts, 143 

— ir in Staffs, 167 

in plaster, 215 

stool, 82, 127, 219, 222 

Moulds, , 40, H 15, 129, 223, 224 
r 

, 4i 
N 

Natural cla^:3, 14»' 



Navvy, 198 
Neath, 105' • 

Necks in clamp, 102 
Netherlands, 3 
Uilewark, 117 • 

Newcai^ilc, 23, 105 

kilns, 48, *104 

New Era brick machine, 21)1 

Nibs,^ll 

NorMk, 3, 4, 9 • 

Northern counties, 202 
Nottinghamshire, 12, 30, 114 


Odour of clay, 20 
Open base mill, 178 
Ornamental bricks, 
Overburden, 198 
Oxford clay, 197 
Oxidizing atmosphere, 31 


r 

• • 

Page, 39, 82 

Pallet-moulding, 3^ 39, 45 
Pallets, 82, 85 
Pan-mill, 177, 179 
Pantiles, 211, 210 
Patent kilns (see ‘ Kilns’), 59 
Paving a clamp, 104 
Paving bricks, 105 

tiles, 211, 252 

Paviours, 105 
Pebbles, 26 

Peterborough, 9, 192, 197 
Piano-wiro screen, 198 
PiJking, 33 
Pickings^ 10? 
pipeclay, 10 
Pipe machine, 257 
Pipes, 213, 214^ 254, 257 
M — dram, 257 

land, 257 

salt glazed, 257 

sewerage, 257 

it^fiftks, 27, 103, 106 
Placing in kiln, 60, 236, 242 
Plain tiles, 211, 231 
Plane, 131 
Plaster moulds, 

ston^ 117 

Plas^c clay ,.179* 

paste, 173 • 


[ Plastic process, 172 
-• — V. dry proejases, 172 
•Plasticity, 17, 180 
Platiugfmoiilds, 131* 

Polished pricks, llO v 
Porous bricks, ‘29 
Portable engine, 195 

press, 193 

Powdeicd elay, 173 
Prl|)aratiou*of material, 3i^ U12 
118, m, 105, 172, 198, 202, 208 
219, 2^4, 2^6 

^Press, lever, 193 j 

I for hme-sand nricks, 208 

for semi-d^ l^ocess, 199 • 

for stiff i^fcstic process, 190 

201, 204 

— rfScrew, 194 • 

Pressed bricks, 100, 145 
Prdscs, 42, 98, 193, 194, 201, 204 
•208, 252 

Pressing, 135, 21rf , 

Pressure, effect of, 108 • 

Prosser, 253 
l>uggui(j, 00,^10 

Piig-nnlls, 3f, 127, 180, 210, 219 
220, 239 • 

P\ rites, 20 


Q 

Qualities to be sought^n bricks, U 


R 

Red bricks, 9, 3?) 

clay, 16, 30 

Refractoriness, 14,^104 
Refractory bricks, *102 

clars, 21, 102 * 

, RegulaAty of shape, 14 
Repressing, 191 
Revolvftig pans, 175 
Ri|ldle, 179 
Ridges, 213» 

Rock clay, 192 
Roll, 224 • 

Rolls, crushing, 35, 86, 115, 12C 
^ 121, 124, 155, 174 

expression, 188 

Romans, 3 ^ 

jRoofing tiles, 210, 216, 238, 206 
Kough stocks, 106 
Ruabon, 9 



ZYZ 

Rubber bricks, 10, 35 
Rubbing, action, '74, 179 


Se’t, 2/ 

^SaJt glazed pipes, 257 
Sand, 26, 64,68, 107, 113, 127 
Sand-'noulding, 38, 39 91 
‘bScaling, 42 
SointlcB, 100, 104 
Scir*^ling, 93, 95 
Scotch kiln, 47, 136 
Sco^and, 8, 16' 

Scove kiln, 136 
Screen, 179, 198 
Screw press 191 
Seconds bricks, 105 
Segcr cones, 206 
Selection ol buck-earth, 13 
Semi-contip'ioiiB ' iln, 59 
Scmi-dry process, 172, 191, 197 
Set of tiles, '^1- 
Setting in kiln, GO, 236, 242 
Sewerage pipes, 257 
Shales, 23, 17 1, 2^0 
Shepos of ./ricks, 8, 14, 262 
Shaping machineiy. 181 
,Shrirkage 46, 61, 64, 6'', 68, 113*' 
ShuffSj^lOG 
Silica brick, s, 165 
Silt, 111 
Site of kiln, 60 
Size of bricks, 14 

clay grains, 167 

Skerry, 22, 35, 117 
Sling, 222 
Slip, 34 
Slip kiln, 250 
Slop-moulding, 38, 45, 157 
Sli^rry; 70 ” 

Smoking, 60 
Socketed pipe, 255 
Sofi'ening point, 161 
Soil, 46, 66 
Soiling, 34, 90, 107 
Somerset Trading Co., 212 
Sound brick 1 , 9 
Soundness, 13 
South Yorkshire bricks, 10 
Spanish tiles, 212, 216 
Splay^er, 224 

Staifordshire, 11, 12, 114, 153 
156, 165 

Strain, testing for, in kiln, 60 


INDEX . , ' . 

" ^ ' C 

Steam na w /, 198 
Steaming, 60 
Sticking, 68 

Stiff-plastic process, 10, 172, 190, 
,201, 263 , 

Stock board, 82, 222 . ^ . 

Stock bricks, 106 
Stones, 33, 118, 173 
Stool, 46*, 82: ‘-^22, 211 

Stourbridge, 16, 153, 165 

Straw in bricks, 2 
Strength of bricks, 10 
• Strike, 38, 84, 131 
^ Striking clay. 38, 8 1 
Strong clay, o4, 23 i 
Suffolk, 1, 9, 11, 12, 31, 111 
.Sun-dried bricks, 2 
Sutclitfe, Speakmau Co,, Ltd., 
20/\ 208, 2^'9 
Swelling, ^62, 111 


I ” T 

I taxation of bricks and tile.s, 6 
'remperature changes, elfects of, 

I 166 

I Tempering, 35, 90, 112, 142, 1.54, 
I 180, 234, 239 
1 Terra cotta, 4 
I Tests required, 15 
' Tesscraj, 252 
' Thames, 63 

Three process machine, 190 
. Thwacking, 211), 236 

' frame, 226 

; knife, 228 

: “tool, 228 

I Tile kilns, 228, 241, 216 

I manufacture, 210 

I mould, 22-1 

1 shed, 218 

' 'I'llos, burning, 236, 242 
— drain, 213, 25-2, 257 
-- - dust, 252 j 

- — cave, 2 1 3 

encaustic, 211, 219 

- glazed, 210, 266 
-hip, 213 

interlocking, 211, 212 
-la.m 2 . 

- — nK'chine made, 214 

pan, 211, 2k 

paving, 211, ..52 

plain, 211, 2ul 

ridge, ‘^<3 
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Tiles, rooi^g, 21 k 

Spanish, 216 

valley, 213, 238 

Tipton, 153 
•TlBUghclay^ 171, 17^ 

• Treacffng, 36 » 

True clay, 17 
Tunnel dryers, 45, 20^ i 
Tunttall, 153 
Twisting, 27, 257 

Two-process machines, IS. 


U 

Underburned bricks, 2!), 68 
Under-driven mill, 176 • 

Underfired bricks, 2!T, 68 
Uniformity of colour, 1^ 

- — size, 14 
Unsoiling, 32 
Unsoundness, 33 
Updraught kiln, 159, 161, 229 
Uses of brjclas, 1 




V 


Waggons, 202 
Wales,* 23, 202 » 

Warping, 27,, 34, 65 
Wash- mills, 70, 127 
Washed stocks, 105 
Wa3hing^33, 34, 225 
test, 15 

Washing-Oi^ frame, 224 

pantiles, 225 

-table, 225 

A Water, 19, 108 > 

^ combined, 21 

I of formafj,ou,ill 

j Water-smcking, 60 
' Weathering, 33, 23 1, 239 
Weight, effect of, 16^ 

Wingers, Ltd., 182 
Wet pan, 179 
j White bricks, 9, 111 
! White burning Tlays, '22 
I Whitehead & Co , 175, l'93, 191 
WhitUker<feOo., LUa, 187, 199, 202 
Windsor, 167 ’ 

Wire-cut bricks^l 8 1^ 188 

process, 184 , 

Withaui, 111 
,Wood, 107 


Valley tiles, 213, 238 
Varieties of clay, 21 
Viscosity, 20 
Vitreous fracture, 28 
Vitrifiable matter in clays, 28 


Y 


Yellow bricks, 9 
Yorkshire, 12, 165, 202 
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‘ Mr 1 1. oils' >11 I . to t e t’l insed and . > in;i iti 1 ife.l f ,r tns .vc . oine Ire Rise on 1 siiliJCCt tli; 

bus .A di .till, t luiuie - - / , Ki/oirr I c ,1 i/e’/.V' III i h c s 


CABINET-MAKER’5 GUIDE TO THE ENTIRE CON 

STRUCTION OP CABINET WORK. By Richard Bitmeai 
Illustrated wi'fti Plans, Sections and Wiyking Drawings Crown 8vo, clot 

2 /< 

CARPENTRY, PR1NCIPLE5 OF. A Treatise on tfie Pres 

sure and Etiuilibnuin ,of Timber Framing, the Resistance ^ Timbei 
fnd the Construction of Floors, Arches, Bridges, Rex^fs, Uniting Iron an 
Stone with .'timber, &*C lo which is added an Essay on the Nature an 
Properties of 'limber, &c , with Descriptions of the kinis of Wood use 
in Building; also nuni'^'ous Tables of the Scantlings of Timber for differer 
puri.x)se.s, the Specific (Gravities of Materials, &c By 'Fhomas Tkkdgold, C e 
W ith an Ap^)e^Hhx_ of Spccim.ns of Various Roofs of Iron and Stone, IHu! 
♦ traled Sesenlh Edition, thoroughly Revised and considerably Enlarged b 
K. Wyndham Tarn, MA, Author of "The Science of Building," it 
With fa Plates, Portrait of the Author, ana several Woodcuts. 

Vol , 4 to, cloth £1 6i 

"A work whoso moiu’mcmal exceUento must comirAi 1 If (»herevet skUful carpentry 
concomoit The author s imnciples are rather \ fnhrmed than ^paired by time. The additlM. 
plates are of great Intrinsic raJue ’ —fiutUtnf Arwu ' 

CARPENTER’S GUIDE: or, Book of Line/ >r Carpenters 

comprising all the Elementary Pi'inciples essential for aegainng a knowledg 
of Carpentry. Founded on the late Petkr Nicholson's stasdard wc»k. . 
New ^ition, Revisedby Arthur Ashpitkl, F.S A. Together with Practia 
Rules on Drawing, by Gkorge Pynk. With 74 Plates, 410 , clou £1 1 1 
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CARPENTRY tANt)* JOINERY, The Elemenj^y Principles 

of Carpentry Chiefly Vompohcd fr<^n the Standard \wrk of T Treocio^. 
With Additions and a Tieaiise on joinery by E W Tarw, M A. Eif^Hih 
Edition. Croun 8\o, gloth . t . ‘ g ■ ' 3^® 

_ ^tUs of 15 Elates to ajconipany and iftustralc the fib\egoing book. 
* N’iith iJescnptise Letterpiess ^to . • . j6/0 

” ThfSe two > ctiinirs f( rill A rr.,niilrt4 trrjsury of farpriitry »nd jomery anil »houUl I® 1| 
the haids of «\f ry ^ari'Ci.icr ami ,mfr m tnc I mpi < — /ro« 

CIRCULAR WORK i’n CARPENTRY# AND JOIP^PY. 

A practical Tie itise l>y ('.koki.k Cot i is^s hifili 1 dition Crown 
cloth . • . . 2/0 

■' Clicap iM 0 , ' Irar in (iffiiii’K'n, and pia^u at in ihr rxamptei 1 

COLOURINO, GRAMMAR 01^. Applied to Decorative Paint- 
ing and the Atts By r, biFi i> New I'dition, enlarpjgl b) !•. A DaviI^oic 
W’ lih Coloured I'late's ( row n Ha o, cloth • . . 3/(J 


' Tlie I’c'ik n 'he useful ryiMwi/ of the pri'i colics of I • 

COMPLETE MI?ASURER: Setti#« forth the Measurement of 

Board-, (Bass, Inn’ijr, and Stoii"^ By K IIokton Si\th Ivditlon 
C rowii Hso, cl'dli 4/0 

CONCRETE ; ITS NATkfkE AND USeS. t Mhwk for 

Aicniircts Bnildeis, ( oinraci^rs. and Cleiks of Works Jtj 0 I. SuT- 
C! iFKK, A k I H A Siioini I'diuun, Kesivd and t^larged. 196 pii., with 
lllustAtions, Clown 8\o, i.loth • . . Ivet 9/0 

" I lie minuaJ fids » Ion/ fOt e i|i It Is rarcful aiul esh ueili r e<itfclly Useful as a itiirt«nl I 
geld* and an architect s t^ok <■( h loteaice fautnal <(/ tht Key at InitMutt e/ ArthiUtU, 

CONCRETE, REINI ORCBD, ^ ec page i i . 

DECORATION (.ELEMENTARY) \s applied .to U-.ve*lling. 

llotisps, \c An IJi mental y 1 n .iiise By J W I-ai i-Y Ci. 8vo, cloth 

• 2/0 

“Thr I'nfcijtlt' y It . h niiplil !)i^ (ic'i riMtcMi <if (Krllni^ liottsr , \rr rlrarly 

CoTth, and » 1»] L> r \ uhek'S , ynip lull hi*tr«ictB ns ir» >,, 1 . rn to tLr ir^rn^r — 


DECORATION (PRACTICAL). A C.uule to the Art of ()rna> 

mental I’aintuig, the arrangi iiu nt of Colours m Ajuiitnunts, and the 
ITinciplts of l)croiati\ff|E>L iKii By Jami s \V Taii'I. Clown 8vo, 
cloth .• . , 2/6 

1 he Ui^t /uo Uiuki in Onr hufuiwme Co/, hulf bound eutille.l " IIousK 
UhtoKAlfoN, EcKMKMAHI AND 1 'l< A( J l( A I.,” / Mff 6/0 

^ m 

DECORATOR‘S ASSISTANT. A ^^(x!ern (Dyde for Decefra- 

tivc Artists and Ainaicuis, Painted, Writeis, Gilders, &c Coiu.’iiniBg up- 
. wards of 600 Receipts, Kules^and Insiruttwns , with a variety of Informa- 
tion for General Work coiuirctca with every Chtss of Inter. o and EiAnor 
Decorations, &c. Ninth Edition Cif'-AUgvo ^ . . 1/0 

‘ Full of reccinti uf vaJuc to decoralors (..tlnters gililers, At The txiok coiiIAini lh« gist Hf 
Ujrjrjreatlses on ciuour and tethiik a^>roc«rsses It would l,c dtlficult to me« with a work »o full 
JPvTjitl pforroailon on the painter t alt —ButuUrtf Aewr , 

DRAWING. Prpx 

in Architectore. By 

OWEbLIN(^HOUSES. Their Erection fTlnstrated by a4per- 

spective \^w. Plans, Elevations, €nd Sections of a PMr of Villas, with 
• the Spaiification, Uuamlties, and Estimates By S H Brooks. Crown 8vo, 
cloth . •. # 2 / 6 _ 


Rules for the Builder and Young Student 

T'? 




ft.PVNB. 4to# cloth 
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/ 

EMBROIDE&RER'S BOOK^OF DESIGN. C*ntammg Initials, 

Emblems. Lyj^icrs, Monograms, Ornamental Korders, Ecclesiastical Devices, 
Mediaeval , and Modern Alphabets, and National Emblems. Collected by 
F, Delamottk, and p^rnted in Colours. Oblong royal 8vo, ornamental 
wrappci^ . . V. . . .t . AVi! 2/0 

FARM BUILDINGS: Their Arrangement and ‘Construction, 

• * with Plans and Estimates By Professor J Seoxr Crown 8vo, cloth 

- , 2/0 

“No one wlio ij called ii,k.ih to desii i farm ■t,ufldini>:s‘c«i alTofltobe without tins work " — 

Mutldfrf T » 


FORESTRY, PRi^CT/CAL: and us Bearing on the Improve- 

jnent of Estates Py Chaki.ks E^Cuktis, F S 1 , laic Profetior of torcstry, 
• ^Field EtigidceruiK, and (JencraU Estate Management, at the College of 
Agru-uliurt;, J)owiuon 'liiiid PTdiiion, Revised aim Eiil.ngcd CroVn 8vo, 
•'doth ^ ^ . Ne^ 31 e 

* PkHI'AIOkV KHM\KK*.— OHJI'M-S OF Pl.ANT IM, —('HOICK OH A lORhSlKK — 
CHOK H,0H Soli AND Ml H — 1 AYIM, OU I OH 1 AND 1 OR Pi ANI A 1 loNs — PRHHARAl ION 
OF IHR (.KOU^D 1 OK I'l AM 1N(--.1)K AINAl.H — I’l AN I IN( — DlMANllS AND DlSlRI 
BUTION (JH I KHHS IN PLAN I A 1 IDNS-i f kill's AND (.KOl'ND (,,‘flH — A 1 ) “N I ION AHTHK 
PLANTINC. — J IlINMM, oh I’l.AN'l a 1 lOr S — I'KUNINl, op I ORHsl f kl'l S — KH A1 IZAl lOH 
— MHIHODS oh SAI H- MHASDKHMHNT oh '1 IMtII'K — MI'ASUKHMHNI andVaiuaiion 
OF LAR< H Pi AN I A I l"N — PIKK l.INHS— %OSl OH Pl.ANlC AN lioNUMlC 1 ON 

IHH Pl AN I IM. 01 W All I I AND > 


"Mr (oiri . loss il the course of a senes of lort |Htliy i luplcrs .illorded imith infomi* 
tion of a iiselKl .iiid |>r.iitii d i hdr icier on Die (ilaiilXig and sut>sei|iient treatiiieiu of trees,"'— 
Uluttrauii Larftntn and Huthier 

GLAS5 STAINKNG, AND PAINTING ON •GLASS. 

brom lht'*'»ci;M.in of Dr (li sstKi .tnd I.mandh. ()i lo Pkomiikkg With 
an Ap{^‘udix on the .'\it of Enanu Huh; Crouii cloth . 2/6 

GRAINING AND MARBLING. See Van der Burg’s 

• “ luui.aion of Wojiis mil MnClus ” page p 


HANDRAILING. A Bi actical Treatise sliowing new and Simple 

Methods* By C.t-o (oiiinos 'Jbiid Edition, incUuling a Treatise on 
Stairliuilding Cid\mi bvu, cloth , 2/6 

"Ul |.rai lii.l iiti.il) m tl c e\eoiD>ui of this dulu ol- of joinei> - l,u,; i(t 

HEALTH 0FFV:ER’S POCKET-BOOK. A Guide to Sanitary 

Practice and L-aw For Medical OflicersC of Health, Saim.vy Inspectors, 
Members of Sanitary Autiiofities, &c By Edward F Wili our.i|BY, M.D 
(Bond ), &c Second Edition, Revised and Enlarged. Fenp 8 vo, leather 

‘ Net 10/6 

" recoil iieiid .t.l those eng^eod in | r^ctiial senitary work to formih thenis^yea with a 
•op)A for reference —'^anttary Jout^ia. 

heating by hot WATER .Ventilation and Hot Watei* 

.Nupph By Wai TKK JoNi-s, I M E 360 p.agcs, with 140 Illustrations 
^ Medium 8 \u, doth . r , * . Net 6 0 

HEATINQtBY HOT WATER. See' ‘ Steam and 

Heating and \ rntilation ' 

HINTS TO YOUNG ARCHiVeCTS.' By CiroRGK Wight- 

wu K, Architect, Eviithor of “The Palace of Architec^e,’’ Ac Sixth 
^Edition, rcY’^-ed and enlarged, b” G. Hl'skisson GluiXciih, ftrchitect- 
Crown 8 vo, cloth . . ' •. . . 3/6 

I • 

•‘Ougtil to be considered as iiccev.ir> a purdurse as a box of uf, rumeifcs '--AriktUU 
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HOUSE-OWNeR’i*ESTIMATOR;’or, What vjll it Cost to 

Build, Alter, or Rcp<A? A Price B<J>k lor Uiiprofe^owQ People as well ^ 
as the Architectural Surveyor and •iiilder By J D Simon Edited fy 
F. T W. MiiLKH, A R I B A. Fifth Edition Carefully licviscd. Crown ^ 
• 8vo, clotk • • ' j . • . , . Nit 3/6 

^ ' 1^ two yo»r^ It will repay Its ctut » hiiiidrcil times over. ■—/■«//<<, ' 

HOUSE I^AINTlNd, (IkAININCi, MARBLING, * AND 

5l(iN WRiriNO. With of Mciuout.iiv 1 )i lu mit, .tiul a Co'lfeo* 

Jioii of IKifiil K(«:i ijfls, B> It A IIsmdmin t 1 < uth Ivdition (.oloured 
“•’lati's ( r M i\ cloth > 

*,* The above, tn doth fioat,l<:, stt<itn;ly m>unJ, 6 0 
of i.,(oUn oioi’ I.l use to tl e vin itpiir i id ol v^iio to the pi i tu »1 l 


6/0 , 


HOUSI 


BLANNJN(i H<)W|T() PLAIvT 


jloOk for .ill tlmill to 111 
uul iiuim ions 1 . *1 14 I’l it< 




A IIOIISI;, A 


Rooms 

ljv\ 1 1 I 
HINTS ■ 


!e. 


HOUSE PROPERl^'. A l-uimfn ,uul ri.utual llamlhook to 

the I'urcha-se, 1 pii.ini y, at.il C<iiiipulsoi y S.ile of Hoiis^ .iiid L.xiul, incUidui); 
DilapiiJatiuiis ami Putiups vi^ni Kx unplesot .all kfnls* Valtfliiwiis, Inforina- 
lion un Huildmi; ami out'ie nirlit use of l)( or.itivr .\ri By K L 1 akhuck, 
Arcfiitett ami 'sill vey. i Sevi^itli h .litioti t iiiio, uiotli * 6/0 

'• The cJvi#- IS lliuri.ii|.;lil> ),r u th il - / .j fi.n' • 

" 1 ur ilT will! have ile ihii,;s wi.h house ).riii>eri> this is ill In liaiveiivihlo iiutile —DtiitraHtn 
‘ i aretiiily tin. light up to il tti and iinu li iinpfosi .1 l>y tlie additnm^f a division on 1 liie Art 
A well wnttrn ilid tl.uiiiflitliil work - ! ana y-i ^ fnts KfiorU 

HOUSES,VILf.AS, COI l AdHS, AND BUNCjALOWS yOR 

llRIIIbMI.RS ANU A.MLRIcAftJs* ABROAD. A B. ...k sh xsiiik How 

ihc> shot 111 I.l I'.nlt .nd w II It I III ) on ;lit to laosi I'.v ti (iopdon 
A uthor ol “ i lou to I’laii » 1 lousi' ’ i ); j. ii;i >, « tih , j (*11 p tw ,iml many 
othci I i liisti i' .oils, im iui'iii^ I'll! s .iml I \t' i ii il \ p w r o( i J ililli 1 1 nl I louses, 
Biiimilows, in.i\ill.is 1 1( iii> N\ii, 1 l.jih [Ju.t pubi^\hct{ Ac/ 3/6 

ILLUMlNAllN(i AN!) MISSAL PAINTING ON PAPER 

AND VtfLUilM. A i’l u in il 1 1 ' atts.; on Nl.uni .cript Work, I t stiinonuls, 
.ind Her i'll l'.llnIln^; Walt CliipiMs on l.idtuin^; irni Wiitint; .md on 
Meduci al B.iriilslieii ( ,olii Wil'i j c .lonn-.l Bl.iti , J’.\ I'lmii' Wat i IIAKIJ, 

!• 11 St ( 1 IS . I Hploni i for ^linmii ill!.,; .ind H'r.il.l Puntinit, I'linlini; 1 radc* 
Lxliil 'tiuii, i/rpi,'es. ( town vO)*<.'olh .Vc/ 4/0 

iLLU^llf^VTIVN, ART OF. I’nnicr iyv ihc Use of 

Beginners, with a Rmf iniriiiary Iteatisc the Art, riactioal Dirrclioiui 
for Us Exercise, ami F xamples taken from 1 lluniirjaie.l^ MSS* printed 
in Gold and Colours. By F Dkiamoi^k New %nd Cheapr r KtMtton 
Small 4 ii, orriameiital t><<,'ini» • . 6/0 

^ '• The examples of inctent MSS rei .irnincn.lod to the st ident, whU h. with much good seme, 

the author chiMjsrs frum cullcctlons accesAile to all, arc se’ftled with )u^mriit and knowUdga U 
well as taste —ylthtHitum ^ 

JOINTS MADE AND USED BU BUILDERS. By W ,J 

_ Christi W ah iGi) Woodcut , (town H\o, cloth 3/0 

TtW FOR ARCHITECTS, BUILDERS, »5cc. • See ICvery 

Man's (diVN I awiik A H aid v hook of lla: Principles of I.a.v .aid Equity. 
By .1 Harristi r* ,^#irt) < ii;h*L (I'H I) Edition. Ki vised .aid Enlarged. 
Includiiig^b-tr.ict's^d tlu- ITgislation of fqio of espccul iiUerest-to*1 
Architeci^Jiid Buihr rs, suct aa tl < I mance (i< 4 |^ to) Act, wlaoli pi ovules 
fc^ the lyh^^of a new laiul l.i\ called IncMint'ia \’ali.e dnt), aii|| niatiy 
other rroont .\ctb. Large Crowi^bvo, cloth, bj.S pp. • 

• • [jud I’ubh^htd. Nr/ 6/8^ 

'* Admiral. i)*l‘. tie, ^lmir.il>ly arranged .tndadimral.lyclie.ip _/ A/enur) 

-A 4 isiionary of 11 g il fai.ls wc'l put iDgcll.cr T he l>.>ok i> a xct) iixefiil one ' —S/fehttar. 



^fROSBY^LOfK^OOD CATALOGUE. 


LETTER P, 

^ With IT. fill 

, * “ Any mlf 

t'lnatakeii his vm itiufi ’ 


AINTINO MADE EA 5 Y. tty G 

!* (lajje KtiRravings oHiiainples. C5''/wn 8\o, iJu 


Badenoch. 

th . .1/6 


LIGHT : An lntr(*HliKlion to tlie Science of Optics J^)esigr#jd for- 
- th(; I'soof Stn.lc Arrliili ctnrc, lsn^^meerlIlg,aIl<l otlir-r Applitd Sciences. 

• It) K VV 'Iar.s, M Crown bv'o, clom , ^ 1/0 

^LIO|IirNIN(i CONDUCTORS, MODERN. ^\n Illustrated 

• Supiiloiiu nt to tlie Kipmt of tlu' I p^huuns Ki sr ,irrh Cuiiunittcc of 1905, 
also tlie riiuiux lull- (vHict* ipin Knli s, v\uli .N'otes is to ihf Mithodsof 
I’roU ction, .nul Sp( cilir itioiis l’\ Kit i isi.w on nt liiMx.i w ^f Inst C E , 

^ 1 , l^onoi iry Sictitary \o tin- fjphtiuin; K- search (.oinnuttee. 

Second I,. iiiioii uith .nlditions U, • pj' , witiiilliis^atiotis Midnirt't 8vo, 

• "'"'I' ' . Aef 6/6 

» " 1 Ilf inlorin I! I# 1 1 i| II i\ '1 • M \ I'.i - 1 a J i\nu ft 

iiiiiir nMitwin , ilui c iMy cullin' " 1' . V il 'c ’ — S', rtsithin 

111 ' yir 1’ I iii\ ( II '• ^siilf 


•' T lie wink I'liw 1] p' 
" iTir iiinO ml lilt 

ln;litiiiiiit 1)11 1 I 1,111 lu i. 

r’lpc 1 illy itio r Ui'ivv 
IlntiX Ul I f / t il If ), 


LIMES, CI:MENT5 
PLASlirKirSli 

CIOv^ II b\o, cloth' 


11 Clni^ h 


Ihe < 




^T 5 , MORTARS, 'Concretes, mastics, 

.'He. It) (. 1 < Hi, KM I I , Cl', I'lltcCMltll Edition. 

> , . ♦ • . 1 /6 


LOCKWOOD’S BUILDER’S PRICE BO^'K for 1911. 

Coinpiehensive H indlxxik of the Lntest Puces and Data for Ihiilderk, 
Architects, Kn^ine«ts^ and Coivr.ai tors Re-constructed, Re- written, and 
Greatly Kiil.-UKcd Ity !• bancis T W Mili kr frown 8 vo. doth 

<■ {/us( I'ui'hshed ^/O 

1 S I 1' - 1 I'l- 1 I || •'t \ M,\ K |SJI) 01 M \ I 1 KIAI SMi I A I I 1 It M 1 - III' I AI'OUR IM 
Tram - I IINM , • I 11 W 1 1 H to IMIIN. I am i , i i o, \ am , i ion m I i \-,v. i , i ai f s, 
A( — A( I s I AHI M 1 in M Noll-, ami k' 1 Mol- %M i S I HI 1 ok .1 ol lil It I)IS(, 
( ON 1 K Ai 1 n SI Ml I N I 111' N 1 H A I I M S' I 1 'ON o . I I I I I I I ,, H I I.Sf IlY A P 

)1 AS| am Mil I - I I 1 I M I si I o I MMNi I III 1 oM.<'N lil 11 MM . Ails, rRfjr 

lo M I I H I AM I I I W' O ' A S A> I s Now I ■, I Ol I I \oi I n o| I Hi'oKl ANl 

in ( ISIoSS IS I HI SI 1 I'KIok ( ol k 1 in \ I IIW 111 n . 1 1 M , ol I HI' ISNHR 

1 RMI'I K, liAKKI Ilk A Ifl AW - l.l I A W . AS I > O 1 HI K K IH . t 1 A I I oN , No W IN 1 OKCU— AN 
JNDKXIOIHI AllsANHKl'tHAIIoN- t 

" An eicoUent book ot reterente --f f cA*r«t , ^ 

" Conii'relieiisive.yi li ikie, woll anan^fed, lek'iMe «n<l well lH>und. -^’inhsH^AnktUct. 

MASOTiNR/ and STpNECUTTlN(i. The rnncjples of 

Masonic I’l oil ction, iinl tin ir .\ppU ation to Constniclio’i it) E Dobson, 
M.ls 1 It A C lown b\o, cloth .... ... 2/6 

iV^ASONRY. I’r.iriic.Tl GtiUle to the Ait of Stone Cutting. 

Coinptisiug tin* Coiisirvii lion, 'Nctiing-Out, aiui Working cf Stairs, Cucular 
Work, Arcties, Niches, Domes, Pendciiiives, I aults, Ir.icer) Wmdov^, 
to whutf aie added Supplements relating lo ^t isonry l.siunalmg ind 
Quantity SurAe)iiig, and to Ituildiiig Stones and Marbles, and a Glossary 
of lerms For liir U*>e of Student^, Masons,' rf.,ld ^laftsinen Ey, W. R. 
^ Phkchask, Building Insjiecior to tAie Borough of Hove Fifth Edition, 
Enlarged. Royal^vo, siOpp , aahIi 5a Platc.s, comprising df^r 400 Diagrams, 
lijioth . . \ . i'et 7/6 

“ The IxKik ts practical trrarise M.Xt of the ea.nnj.les jfiien arf from actual work 
carried out It should l>e found of general utilil) to aiehitectural students and oth«-s, as well^ to 
those to whom It Is tpeclall) addressed. —Jtumal 0/ th* ReytU ItMtxfiU */ Bk-xtish ArtkUtcU, 
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MARBLE AND^AR^LE WORKING: A Handbook for 

Arr-i...- %i'i[)tor^ M.irbl<> nii.iimt {''wncis .nid Wi'rJ^is, aiul .ill rhuage^ 

u.iiiWiit; in 


in 


Architfct'' ..... i,n V''"'* 

111 lh« rnnliiiiig .iiiil w« coi atue li^ustrit' 
tuns .nni i\ ((.loiiKil I’l.ur's 1 
M.trMi' I ii.iiisti y, ’ ‘ I he Wnrl.iiif; of M|ibli fur l).cui,iii\ 

\C !' .H\ u, (•uih . • 

1^1 ( m m; I i \ • , Makm 1 -ii t,i .n - a' 1 ui A Mnn 

n N • 1 ~ \ , .ji 1 1 1 in M Ai I M l\,.i 1 I- - A\. II \ 1 ( ' 

IllH.'in.'i \\..Kk1n M.'oi 1 \ I n akkii a u.h \kk\in. Aliinuu 
'-l !) ' I- A' , Ni I ' I Ol A J “mi ami K ' an S\ I > AM I ' i M I \ I I I v 

^ I • I I '.lAI*' M . I Ml I 1 It \.. 1 'IK IM il I'l I 


Coiit.iiiffiitr inmiriinis Illii^ra- 
i\ \\ G Kfnwu K,«,\utliui of " rhjj 
rmpoAcs, 

1 6 0 

<).K 


'VXu:\. 




INI'JAY 

IF Vs 

■I I I I) ,FS — 
111 I - \n 
At AK HI I* 
11'.: Ain^ - 
A lu 1 1 ror 
I . 'K IMF 

11/ I.MHIK. 

Ai'J , > M . ■ . \ ' 

• 1 1 r 1 . i'k I 1 Ij iiT. i .1 s I I I • 'I n . \ 1 . 1,,, cx. ii. i>^',\ i;.... 1, in.] |jc li»Te 

MARBLE DECORATION. \n.l the 'l*ci inmolo^v of Gntish 

and Koirtgii M.utiles .-V H A'utbooi. fu^siiuirnts l'.> t'.Ku^i.it H KT ai.move, 
\iutioroi “ Sbi^itiK amrtis A)ipls, iiiun, <sic Wiib ail llluAir.uinns Crown 
Rv) rloth • . 3/6 

M , 1 , I , I, ri I \ 1 , 'I ' 1 , I ' ulUtrt ’ -HuiUing li er, ! 

MEASURED DRAWINCiS. r.sucl by iht' S( bon! nf Arrbitor-' 

mil .fill I .MtUN't 1 i» .p. Ill, u 1 il.i i’ll. i<^i n ( H 

)\ll‘[Y ( uiii.iiiiii ' 1 O'lwn ' , (nil lu lin^ d. i olod liiaxMiigs nid 

I.' 'll.' I t M.i u'llii I's) . I . 1 midi I . I I ( iii^il r I II 0% .nid 1 1 1 - 1. Old, .iiid 

I 1 I In; 4 I ' 1,1 '.t W ■ I h f'd I |i 11 I pi il.- , .n d l'e^■ i Ij* l \ f 1' I 0 I pi m , 

1 itl^'T. M- IS 1 cl.'lli illii I 1 111 iind, I 1 .I'.lh • I’l I V. !mn. Sft 21 IQ 

\ Ol I , . . m . , .M I .. M ' u.MlII,. I I I •! n,* vM-l. '|it.||.|iuMl,«s 

to 1 ,r, I r I III I . U\ . II \ ll 1 I , . I . I ; M 1 I I ,1. I \l U J I ■! I in I’l 1 1 1 

] I A ' I ' ! 1 ♦ I I A , 1 III I Al A' I .'I 1 III ' ,1, A I- I I I A -I ' . \ I I all I H >, 

A j I \ I I 1 ■' I ' . . M I 1' .1 I n I , I , I , \ I I Mil ( )| A\i 1 IM k I S .1 luN 

I'AI Ai I ' I A ■ I 111 I . I|, I I '.AMI I II I I A ri All I III Hill |i i>|. 

I’ku. II 1 'I O' 1 A , I 'll'.. I Pi All ,1 '.I I I I" .III ili.l I' i<( I'lUlAl 
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I, .Mill. Ill 

I fn Ail 


( AKIHkllK.I « 


MEASURING AND VALUING ARTIFICERS’ WORK. 

A Stn<kiUs’ <#utde coril.iiiiing Oirrctioiis for talcing I JiRiciisiotia, Abstracting 
tiR saniF, a*ui bringing tiie t^tiuntni'-s into •*.ill with lai.lc' mf Constants for 
Valuation of I.al»;nr, ami for tiic C iimlaiion <.( \rcas .and .Solidities. TJrio^naliy 
edited 1 ^ K Dopson, Aiiiuie.t^ Witb /Additions bf K, W Takn, M A. 
SeAtiitb P'dition, Reviseii Crown 3vo, cloth * 7/6 

' "The moAt complete tre.»ttse mi R.e laliiciples of ^eMuHng au.l v iluiug anilice^ work" 

-/T.oAooi’ Amt 

PACKING-CASE TABLES. Sh(aAin;d*tbo numbtr of Sufitr- 

ficia! Feet in Hours or F^ickiiig Cases, fr.ini six incties scju.are and iipw ods. 
• ♦-liy W Kichakia 60N, Tunbei Hr.>kcr fourth F^dition (4b!oi)g 4I0, doth 

8/6 

" Invalii tt le Ut.oi r saving talJcs " — Jronm<m^fr 
" A', ill va.e much laliieur,^^i iP ulation ■if—(,ro, er 

PAINTING,^ THE IMITATION of WOC^DS & MARBLE^. 

As Taugjt vid Practised hy \ K Van dfr Hukc, and P Van ur% Hufc., 
Director^of the Rotterdam Paint Institution Koy€l folio, cloth, i8i§ by 
Illustrated with 24 full si/e Coloured Plates, also la plain Plates, 
comprising 154 figures 1 ifib Edition A'rf Qa. 



10 LOO^WOOD & SON'S CATAL^UE, 

^AINTINO FOF^THE IMITATION OF WOODS A ^\AR^LES — c( iitinucil 

^ ' *■ Libf of Plates A' 

a I Various Tf)OLs Requirhu for wo/ft) Painting —3. 3 walnl i Preliminary 

hTAGRS OF (jKAININf. AND 1 II^SURD SPECIMEN—* TOOLS UsFI) FORMAKBLa 
PAINTINC. and MmiroD of MnNIPL'LAU<»N -y, 6 S IF RFMI MaK1|^H, Rakiifr 
Operations an* I inishki) spf( imhn —7 ^rF^noDs of Skfuhinc. Dim'h.kh r 
Grains, i^nois, a-- _ p, * q a--h Pkfliminarv Siac.fs and unisidmi #phci 
MEN —10 Mfihods of Skhh.kini. Makei f (Drains — h. h Krf^ir Makhlfs 
PJC f'I.'' IINAK Y S I AOFS OF \V((RKiNf, AND MN 1 SUH 4 > SPF( IMFN — 13 MaPIF, MHIHOD 
OP* PROD'H IN<, IMF DlFFFRHNr GRAINS —i*. y; BIRD MA' I F PKFIIMINARV 

9 ta(.fs and 1 iNisHFD Spfi.iwkn — 16 Mfihods of -(KFifMiN*. ihh Oim-fhent 

SPECIFS OF WIUIF MAkliyj — 17 18 WHIIF MaKH^'F, PKFIIMINAKY SlAOPf OP 

VROCF'y^ f ND 1 INISIII D Spf IMFN— 10 MaIIOI.ANY SPFCtMI'NS(< VaK 1 (;I s (.RAINS 
AH.' MFIHODS OF MaNIFUI A I ION — *0, 21 MAH 0 (,ANY, I AlIMFK SIAI.F-, AND 

' Finished spf< imfn —23, 23, 14 S<t nna Marble V'akihufs of (.rain, I’kfi iminary 
STAC.FS and I INISHFD syjj'l IMFN -2>;. a6. 27 lUNIFFK WoOD . MFIHODS OF PRO 
DCK^iNi. Grain, .Vi , Pkfi iminary Siai.ls ^nd 1 inimifd Sfin.imfn —21^29,30 Vfkt 
dr M^V'MARHI H V>.K1F11ES of (iRAlN AND Ml' 1 HODS OK WoKRINl. UNIINIMIRD 
AND I INISHFD SI H( I ME Ns - 31, 32, 33 OAK Q VaRIH ID s OF GjfMN 1 OOI s 1 Ml'I^OHD 
AND Mfihods OF Mr - nipui a i loN, Pkfi iminary Stai.f^ and 1 inismfd Spfi.imfn — 
M< Wauisoki Marhi h Vakieiihs of (jKain, Unfinished and I inghed 

artlCIMHN < 

" 1 liosB wlio ilBslte to attain AkIU In the art of |Mlnt1iig woods and iiiartil<» will find advantajji 
Ul cuiisultlifV; this U)ok Soinr of tli« VVorkuii; Mens C luls should gi»e their y.iuinj; men 

the opportunity to srtVdy It —h'ut.'iift t" O 

"Studiiits ind novi< es are fonunate wjio are aUe to liecomo tttf£ possessors of so noble a 

work "~lh< AtdwUa * 

>PAINriN(i POPULARLY l-XPl.AirCLI). Hv Thgm\s 

)oiiN ( .nj H K, ^I’.iiiiti 1 , ami Ions 1 imps. I- S A Iiicliuiiiid To ro, Oil, 
Nlo-'.tUu '’V.iiii '(oloui, Watii-Cili .f J1 ( iiipi I t. Iviii lo-tic, Mmiitiiu', 
i\iuilini' oil Isoi), \'t lliiiii, I’oU'i), 1 n iiiicl, ('.It'S, k(. S.xlh Isdition 
Clown bvi)4 cl'dh ' 6/0 

PLANMNCi 01 - IIOUSI-S. See Ifousi I’inn'c-.,’ o 

PLASTLRlNIi. A 1 *M( tiea! ('()in[)en(!iiiin of I’lain aiul Orna 
^'icnlal I la-li I Wiuk I'.j W Ki mp ( iov\ ii .bso, cli* h 2 0 

PLUMBINU, STHAM ANp HOT WATLR H HATING. 

A' Nlotltrii Woik foi tlir IMi nbir, tlic lleamiR Kii>'im;cr, liie Arcl'Utcl and tlic 
liuildi ICj J J Lawi ICK With 284 Illustialions ato, cloth 2VVf21/0 

PLUMBING: AT e\t-lntok to (he I’l.u tui* of the \tt 01 (aatl of 

the I’liiiubfi Willi e hapli r . tijinii I |i.u Di lui iu<' iiid Xiniiiatu-n Hy 
\Vm i'Aios Kit HAS Niiiih I.diUuii, w nil M j Hill'll, itioi; i.iown h\o, 
cloth . . . 3/6 

PORTLAND CLMLNT LOR U 5 HRS. \W the late IIlnkv 

I’AijA, M 111 It p. 1 ilth I'dituHi Ivs^jid and 1 iilaij^td L.) D H 
ill- 1 1 1 K. A M In 't l' 1 C lov,!! 8' D, cloth 3 0 

PORTLAND CLMKNT, THU MODERN AlANULACfURR 

0 I-. V II iiuV.Huik l.ir M null I. tui.i t s. m m(< dl ml- u -u’d 11 Lu tl md 
( I niciU I’l la \ ( irWlsl I cllow ot ill. (iuinn d S. lets old ol th. 

' Soi.Ki'y o( C liciim d li’dti'Gs \ ol I - M ( hr < 1 y and ki'ii .■ / > p \s .th 
1 so llltl 11 Uloils Hid 111. melons 1 d'!,. Ko\ il \.), i kith 

rul’.ts! cil \et 12 6 

QUA'?fTHiES AND MEA.^UREMENTS. In 1 h icklayers’. 

Masons', Fl.istrtets', I’liiiiilx is , I’ainii ts', 1’ ipi ihangrr'’ Gildi i bnnths', 
Carpi nit is’ and joiim , W.nk Ity A (/ Biaios, btirscjoi Cro.vii 
yvo, cloth 

RATlNCi AND ASSnSSMLNT, THE LAW AND PI^AC- 

TICI. OH. A 1 l.Miilh.'OK h ()\.>-..tis Meniheis'it V sscssi.tcnl Coiaimltoes, 
r Silt \ ey 01 s, and ollu-m n t- n ■'D . iii Rf|;iii^ aiui ^ if . itioii l'\ ( i Asr sCi' A 

‘ Whim, 1 ' \ b I , \ ill er and R uing 'snrsevor .thoi ul ^ he \a'uition trf 
Real l’i.'peit\, ikc" .58 pages l>i.niy 3 to, c’.jih tP . .V// 7 6 

REIKFORCEIi' concrete, a Handbook lor^ Architectb, 

Knginceis and Coiiti.rct.)!'. Ry b D Wakriws, M.ass.ichiisee Institut'f of 
.’lechnologt , Miih lllusii itt ms 271 pages Crown Siro, cIosJy .\€t 10 6 



ARCHlfEJ^^URh^, B UILDING^ DECdRk 11 VE A 1 1 

ReIViFORCFJ) CgNC^ETE DESICiN. A (.idihual Hind • 

hook bv jfuN Haw Kh s\% OK I II, (^1 , (;onsi-,uii{; of^ s. n< s 

show int; f',1 .i|>luc.illl^ b\ luoiiis (if (hoUcil cuixcs. #i(j Ti 1)1111 1 d di^i^i^foi 

Slabs, lb oil , ,inii I 1 111 mils, iimltT \ ,ii mils coiuiitKiin ot» i ^li i n.il loaiYiii).'! 'i 


aHlici wiih I'l 
l‘lati‘# Wall 


bT ' 

« iiiij'li ^ t xiikiMMiig ilia nil iluul o( immi; 1 ,icrf 

\^u 11 iix#coia*in,n;; ilTi ti 1 iiiiii < ii^iits^ ut tlu' lanliliU); 
^^Oiit of N( w 'loik ( 11) 111 If;, iiil lo Kiml'iiei^l (, nncu U 0 ) Iki^i's 
1^ full fa-1 I'l 111 s 40,, I'loih '\ct 1 2,0 

REINFORCFl) CONCRlUi- DliSKiN SliMFlJI IFD. ‘ irj.i 

0 l;i nil-, I ' ' •o.! i>yii ' d a 1 |. 1 d, i n.n • 1 m' , la I km , - 1 111 ilili, iiul 


liotitut ^ 4 . 

I‘<1 


ji 


1 ’%-. 1 1 


Inll), \- .,l lAl\ l .lllM-) 
vs.. . .,.1 1 , .. ,, l, I'ul lll W'^lks 

I 1 % i I ki ' 1 1 , , I >\ (' S' i'll ! iry > 

ol ii I 0 . 1 . luaam. ]u 1', , ,1 ■ - ^ 6 k'' I k. 

REINF ()t^Ci;i) C()NCRF:1 l:^)lA(lRA^15 lot tlu I alr'.;i.ition 

• of lb ,1 Sml#,,l,i ( 01 mo a I. mf 11 . .1 I mi. 0 t. IS l , l J 4 n, 

\ M Iloi ( \ K.a ,1 •* ,1 3/5 

ROOF CARI>1-:N1 RV. i'ia.tail li th( 1 i.uanu; \if 

NkooiiKml 1 o, il„ I, r ot ( a)., ,u,i IS (,i , (.oimnos 

( ,„w,mSM,ii,,h .. . 2;0 

SAM I ARY WWRK IN SMAI.l/l OWNS AM) VILLA(iF:S 


i'> 


SAMI AIION, WAII:R SI l>I 

I 

SAW 


)W H 

3 0/ 

V, AND. SI W A(ii: DIS- 

is \N 1 ''l^ , r. I 1. 

8 6 


......... . . ..., ...■.■..71 A A 

l*(kSAl. (M COl'N I > IS W ^ ^ 

V-Mri.lj.R.SMAl Sf^Al.lANi COMl>Li:n: 1.0(1 AND 

Tl^m K Rl AI)V Rl CKOM k. ( mi i' .I , . 1 !>) 1 nact ihe 
Mil o ni • ,r \i .11 ha, I I h ,V M.ib,, , d I ni^ho. i^;. d, 111 

1 1 ,h ^ I 11 omo . I . , , I V !• M 1 ii.ui , wall 

TU M! < m , .aln \^l 3/6 

SAW iWlLl.S. llifii \u.ui';( incnt siul M.ubi's nn nl, .uul the 

Kloimmll.ll CoiM'Isl 1 "t lailla-? 11\^ fj I’oWIS 1'>A1 K, M 4llSl (f L 
Iluul Kiiilmn, krvisra ,('i(,wii i\o, « loth , . 10/6 

SEWAUh, RURIFICAI ION OF: h. in< 4 ,vi ih a f At t oiml of 

the SLieiilifii. Piiiiuijiles of Sew i^f Piinti umn, .nil th'-ii ^h.utu,al A)>[)li(.a- 
lion lly SiDNKV P.4KWIM1, M I) (l.omi ), P. Si. , M K (, S I) P H 
(Cainh ), fellow of the Smilaiv lii'.Iiliiie Medic il < hfii er at He.illb to tile 
Deth) sh.re (.oiinty Coiini il Sc, ona 1 ihiioii, R' \ 1 , d and f id a,^' d, vt ith at) 
Ap)>ciHiix 00 til' \nd\7mi,( he.t !,;• a.d S, w i^;i I' lliiit.ia . \V 11 h imnicioti'i 
llUlsti itmiis a,d I >1 i^^i aiis. 1 )' tii) i\ o, i loth * .\r( 10/6 
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1 ) 1 ) A- teo,, , . I vl 1 M \ , Ml 

AMlll , .1 A , 1 I IN l . s I I 1 \ M 

SEWERACiF .SY^iV:MS: rilHR DF.SKiN AND'^:0N- 

SIKl’CnON. \P,,.t'. 1 lua ' ,4,.,il •lhm,,,d- . I th, 1 ), si ,11,4 on 
'■t n I t . II .i 'd.o im, 1 . , , I I .1, ,i N, , , Sv, '•Il III V all 1 s iin)il' 7 ot 

v.sti W 1, l'> b/i a s w , ,1 , \ I, M ! \uih,., ol “ 1 im „ 

Si.uc ,.;i .4 oia K. f, • 1 )i j, , 1 v ,1 h 1 - • d Nof- .,u 1 1 .^1 him ipal A, 1 s of 

1' a a a II' Kt I t * ' I , I Ih . I Cl' u . 1 1 Lit 11 to 1 1)1 Pi ov 1710 I of \\ orks ol 

■si w '.I 141 , ' ^1 if I'. 1 1 1 I 1411 1 , 1 ', u I isu I t 1 .lu ' jia^' wall 1 <;u 

lllaso.’ijj K'.r:s.' ih*' Mu t I'u'u’.^hoi Nh/lOO 

lb' At.'Aii) t >)' ■ i 11, a , . ' 'f. 1 , 1,1 , iriV|i.i,|.'vw'iKin'-.im/- 

i HI 1 M a \ . a I ) 1 111 1 1 >11 ■ >1 W I 1 . 1)1 AAll I'MN o f ) w I im - 

Dll Ml l'MN*V Mv ilo'i-. A., IM'.I,.., I D) I .11 I'MN iMliAIIM AM^ 

1 A -I IN ^ ’ l.N m _l I V, , I'M . I M I' W \ , I 1' I , .Ml I , 1 M ' , ' MItS 

AM> I u 1 ) ' ' D.,i \ , I'M I V I . 1 1 ) 1 . A .0 1 \\1 SI V "t, 1 ^ M 1 V - 



12 C iOSBY LOCXrOOD & SON'S CATALOGUE, 

SEWRRAGB SYSTEMS^Co»hnit^</. 

f^llWAC ' 1 !1 IINI, ''-‘rAPAKS ThI I'KirvUAlIoV (M A W I k I’KI- 

1 iMIN AK > \V( )l ^ - ] V'lMA 1 1N(, AMI I HI Fn I'AI A I ION <)l O . ’ N 1 11 11 S-CON".! kUCl loN 
- I^A I I Al ]’K 1 1 AK \ 1 loN -1 X> i' A I IM. T'“.M I I IM AN'n I IXII.I KIM -I OUMJ MIUNS 
' RNII Sl \M KS M \ ' HOI I-S KAiL'. A. \M) Kl\ I K ( ROssiNi - \M( SIWIKS A10\l- 

tW/OUNU-M 'IM I \M_1 1,1 MHO SI I-l 1 Vl-loN- 1-L(.AI No I I.S— OU I LlMi Si’Ll II'- 

CAllON ^ J ; ■ 

I ' 1 hi‘M iluiiii'' 1 or-, (iiiij'iii. iMo ami nji Hi <1 iti i ,cl Iio 111. iispfu! In ill eiipMACi , 

lint iMfii' 'll iri) Hi I I, 111 , itiil j I ii^iiici I , IS t' \i ho'A iml, ii'Oo I'l In ri. i lent cn^-i.cc 

< loiks /if V no , tii.l . II lU I' tills ',io (}CI 

SnORlNCi, aiul its Application, lly G II IV-AC-kovk Crown 8 vo, 

rl.ith ' .... C6 

iPHClCICATION (\ SHORT). Of Materials, '■fnibour, and 

^ locxis, lot Woiks coniu c'< <1 uitli Hiiildiiig Dy ] ami s ('i mt i , Architect 
'Mpii;'' < I'llmig ' '< my itn, 1 loili • [ ! u st !' Set SO 

y/<'i(Hoi , I I ,11, vl /, I 1 Mil’ / ;.I (I f 

1 ll< 111) iK I "IKS /l K .ll i'll ! I 


\ ell' lit I 


ml 


I'K mpi I 


-Hut/.. I 


SPECIFICA I 'ONS IN DRTAIL. I’v Trank W Macey, 

Archilit.t, ,\iiihor oT *' CmuiitKiiis ol Coiitnct." iJ I'diu iii, Revised 

niul i‘ nl.ir,,eil, C'liilaiiiiDt; '.44 pp ,'.1111! Illustiatioiis Rojal 3 vo, doth 

AV/ 21 O 
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IN(, 1 I IN I \SOKk Kl\ 
Tanks, I ohm aivs i 

JOINl'K ANII I kONMi INI 
(INI mill a. 111 A I INO, 
(INCI I'lHNt, SI A 1 1 N' 
Fl tiMM I ilM VI I'l ' 

JM A 


‘.(INAKS 111-' 


WoKk, am 
llM SHOKIM 
I. ANII 'f 1 OK I 

Wai 1 n, - Has h 


1 IM 


01 (.I'M KAl. ( 

IlOl hK IIkI'AKPKI — 
A\ A rol- (IM ’ IHHNG 
UNI I 1 


O' ilM'KAN 1 S S I \ 
,ONI — 1 n UK — s I 
Itol WAII K Ml 
Hi I I iiAM I 


, SVAl I k Wl'l I s, SIOKAoH 
AN S I ah M K) — Ma MN-l AKI'HN 1 HR, 
. AND I'll IN'. I- SMII H A .1) 1 Ol NIlKK 
AND I OW HOHM' 1 I 1 I 'M.SI -SI ATFR 
1 II IM — SHIM.I I'K — iHAKHHK — 
I — - /IM WOKKI'k — I ' 'I'l'PK sVn ’ It — 
1,1 ‘i/IIM - I’AINIHK.- I'AI I'KllANI.l R - 


I RA I IONS - \ HN 1 11 A1 ION — Road M A KIN, — ) l.HL J KIL 


<aiNl K,.l Kl I'AIKS 
LH,II I - INIH \ 

" \\ Iiiiu U I U I I I \rt\^ • , I |K I" I III! till* O.li tnr ii 'i ire'uH> stiuH it m I I'e tis the 

oci lA/mn \ 7r 1 ■' 

SPECIFICATIONS FOR PRACTICAL ARCHITECTURE. 

A Ciiude to' the .\rchitect, KiiKine'“r, Siuveyot, .iiul ttuildcr Upon the Rasis 
ofthe Workby A Harthoi umkw , Revised, t> I Rck.brs vn, eiutli 16 0 

STEAM AND HOT WATER llEATIN(i AND VENTILA- 
TION. .N Modi III \\ I'l k oil Si< nil and I lot U .iti r Hi atiiif.; ind Vt iiiiialion, 
with i>t sri iptL'iis .iiiii I'aii ot all Mateiials amCXlipli tiict . list d Hi the 
Lonslt tit tioii ol Mn.li Aj'piiitns knits I il.n s, IH .\ G Kisi .(oo 

p ii;i o\i r 'a’O illuMi ttimis I h iii\ .S\o,i lotli S'tt ,12 6 


Hon I K s 

TtIKkts o 

Kadi A i h 


I DIMM S I I 


I : I \Si 1 - 1 I|S I I 11 1 III A I IN(. 

1 A 1 1' iN vMi Him ( (jn 1 KOI. 

" A' D t -I I I 1 |\1 OkMAl 1(;N 

lahles calculated from 


a ll ni,;th,l>v i to loS incht s in kn idth. (iiiide for the use 
idx r *( rcliJiit', Ruildcrb, At, 


SU.PERFICIAL MFmSUREMENT. 

I to zoT incht ^ 

ol 'Nu Intcris, Snist 'TOM, 1 np,iiioi i '1 nidx 

' J Ha ' smni.s I'lftli 1 ditioii (. tt'wn &\o, cloth . 3/6 

TECHNICAL GUIDE, MEASURER, AND ESTIMATOR. 

T For Kmlders and Surveyors Contaiiui',^ Teohntc,-*! Ihrecuons for Measuring 
Work in .dl me lUnlduiR Iradcs, Complete Siiecificaiions forVdouses, Roads, 
and Drains, and an F.asy .Method of Kstimating the p.nc^'tf ^ B- ilding 
coNectvvclv MxiA C Rkaton I eii'^h Kdition. Waistcoat -pocket sue. 1/6 

TIMBER IMPORTER’S, TIMBER MERCHANP.S AND 

HUILDbk’S STANDARD UUIDB. By R E . G ashy Crown 6 vo, 
cloth .... 2/0 



ARCII^l^ji^ClUl^F, BVILDIN^, DK^OkATlVR i3 

TIMBER MERC^NT’S an4 BUILDER’SyXOMPAf^lOI^ 

ConlRining New ar^ Copious '1 jjj^lcs of the Keiiu>.*<l ^VeiK’hl and Mewure- 
meiit of Deals and lialtcns. of all sues, and other I'sefui 'i aides for the iTse ^ • 
Ttniber Merchants nid r>ui!deis I'.y W'vviiau iXiw^ist. Fifth Kdiiioff, 
RevisFd and Ci'rrected Crtf-wn 8i?b cloth •• ’ , 3/0 

Wf Ihrs^ 3iliiiU.«blA which f*tr ti\it\s iiui v iin'ii uy ol 

arraa^eiiiriit W Rts nutiiin*: lo 1 0 acsucil — /I’nA/r Joutna. • 

TIMBER MERCHANT.' , lU-int; .1 I’l.K'tudl (iiiul(‘ the j 

• Use of loiildin'^ Cot'’iarto:s, Snivc^jfs, ftihldeis, &( , lomptisnm useful 
Tallies for -rdl puiiioses connected wi»A the 1 mj^'cr 'liule, Mule of \VVx>^ 
F'ssi^ on the Siienttth of I imi>er, Keia uks on the (dowth of T iinl>er, &c -Hy 
W RiciiAUtiMiN Sciond Kdition heap t ^o, cloth • 3'0» 

TIMBEU RI:AI)Y RECKONER. N t S^^^ Mhmk . ( omi li ri: 

^ Lot, Wl) I l\‘l \IA ^jvltlscMK * ♦ 

VALUATION Ol RI:AL VrOI>I:RIY. a Cuu't it) the 


VENI'TlATION. a 'I.'M Ih. 

Vtuitil iiin^ I'-'u'dinK'- !'•> 1’ 

hs o, cloth # 


It) ihc ;»’i.tt til (' ()( the A 1 1 of 
I iiAN With i;‘j ili^tsti itioiis Crown 

3/6 


venulai ion. 


' SitMiii diul Hot W.iter 


VILLA ARCHITECTURE. A ll.iniy Hook cvM.uninjt a 

Senes of De^j^ns (or Villa kesideiKes tn vaiio . Styles Will) Outline 
S5>e( ihcatuuis and F stin)atrs 11 \ C WicKKs, An lute, t Antiior of "The 
Spires and towers (' F.iiRlaiui, ’ 6i Plates, 4U;, half-mori>< co, gilt 

edges .... £1 11 •. 60. 

WATER AND IT5 PURIFICATION. A Ilan lhook f(;r the 

Use t;f lax al Authorities, S.untarv Olimis, ami others interested in Water 
Supply Ity '' Kii>k-j , D St hond , F I (. Second Fiiuion, Kesiscd, 
with Xddilioiis, ini hiding luinierous 'llustrations and '1 .tide-i I.atge Ciowu 
• *8vo, ( loth Aet 9/0 

WATER SUPPLY OF CITIES AND TOWNS. Hy 

WniiAM UuMi'KH, M Inst U F. , niid M Inst M 1 c A uth^ir of " ( to 

and 'A 11 'ii’ht lion Id idgo ( on ti m in 1 Vc , Ac 1 *! n 1 1 ,i|i d r it h 50 
Doui)'*! Plan ' , I Singit Pian*> ( -dound I lonli i>i( ct , .iinl npwatds of i 
7i<) Woodtut , and (oiitaiiinn; 4.0 pji of lext linix rial tto,* 1 h gaiitly 
and sub t inn ill , ii lit iiouiii! in iii<;ro( CO ‘ Qq 
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SBY LOCKWOOD ^ SON'S CATALOGU. 


SUPPLY OF TOWNS AND THE CONSTrOc- 

iON OF ’^yATER-WOPKS, A Practical Jkieatis: for the use of 
Euftineoi s niKi'S- 'denis of E^ngincering By W' K BuRio'^, A M.Inst, 
C E , ( ons illmg FCngmerr to the Tokyo Wat»'rworks I'liinl Edition, 
Eevis(d I'diied by Alla,n fjRKKNWKi i , KGS, A M InstC E. With 
numerous Pl.ite^' and Illut',tf aliens. cSupf'^-royal iwo, buckram <" 

£1 C.. 


] jlMl Koni ( lOkY - n I>I1IIRIM OUAI nil's rn' U'Airr III Ol'ANlirYOP 
iVA I it IO I'V I’KOVIOMi— IV ON As( I'R 1 AINlNt, \ 111 I HI R A I’ Ri ) i < )' I O S< U K(. R OK 
iUKI’l Y IS St'I 1 K II N I V ON 1 si IMA 1 IM, 1111' ‘>li)K A ,1' > Al’^ ' I i V R l<i K ' I R 1 O 1 0_BR 
’Hovini'ii -VI ( I Assirii A 1 ION oi \V a i urwokk i-VIl* Imioimum- Ri o rv'oik«— 
dll I AU i; WORK Dams- IX fylASONHY 1 Alls \ ll’l I’OKll H X I III , nl WaII'R — XI 
IFIJIINO RI'SI RVOlkS-XII SAND I 1 1 1 R A I ION- X 1 11 IMRIIK \IIDN o! \VA 1 HR HY 
ITON 111 I RdN, SOI 1 I NIN(. 01 \V ‘ I I R IlY A< 1 IDN III 1,1 Ml A 1 1 R A I I 11 I K A 1 ION — 
<1V Sl'RMl,!' I IR ( I e AN WA I I R G SI K\'OIRs -U A 11 K lllWI'K', Si AM 1 I’l II S — XV 
I III ( DNNi ( 1 ION oi SI III rm. Ri M R\oiRs ' II 11 R Hi ds ami si i’\ u i Vi si kvuirs 
-XVI I’l/,! I'l\(. M A( IHNI RV-XVll I I IIW oD \\ A I 1 K IN ( ONIlI i 1 , 1 ‘ I I'l i A M ' OP UN 

:HANN', S-\VII| DIM RIIIU I INI. SVsl I ID MX SlUllAI I’ " < i\ is K .Ns lOR SHR 
-XlINlIIllNol I|RIS--\X ril'l . I OK \V A 1 I “I'WoK kS - \ \1 I’KI^ 1 M I< iN I U W'AsTH OK 
IV'A I 1 lO »'vXI 1 \. ARI(i'i''s API’l lANi I S V’SKH IN ( oNNI I I ION U 1 1 H U A II R\\ OKKs 

AITKNIUV 1 nV I'KoV Ii.IINMHNF I' K S - CONSI DKK A 1 K 'N s < oM I R N INI, IHP 
PROIIAIU I' , I 1 I I I I S 111' I AH I IK.UIAKI s ON WA I I KXAORkS AND 1111 Sl'IUAI. I’RK- 
;AU1 IONS TO III' 1 AR N IN 1 AR I IlgUAKR i OUN I Kll s 

APPKNDIY II HV JOHN Dl RIJRK, >^1, ON SAND DUNPS AND III Nl SANDS AS A 
50URC1 OK WAIKR SDPI'I Y 

*' “ We coiijjratiilale tlie .iiithor iiiion the prartical I ointnimsetvse aIiowii in tlic ure p.iration ot 

ihiswotit ^ lie pl.vt's ami Uuirraiifc 1> i»r eri.li nllv l.reii prcp.ired wiMi ^real care, and 

:»nnot fail to l>c Vat .iaxi ance to the Mudeni -liuh'J'r 


WATER SUPPLYx RURAL. A Practical HandboesV ,pn the 

Supply of ySfater tirtd Con.struction of Waterworks for .Small Country 
Districts Hy A t an Grkenwkir, AMICE, and W T Currv, 
A M I C I' ' Revised Edition Crown 8vo, cloth . • . . 6/0 


WATER ENQINEEMNQ. A Practical Treatise on the 

Mea.sur../.ient,'^torage, Conveyance, and Utilisation of W.-iter for the Supply 
of Towns. By C A M.Inst C K. . . 7/6 

* 

WOOD-CARVINd FOR AMATEURS. With Hints on 

Design. By \ T.adv With lo Plates. New and CheajHr Edition. 
Crown 8vo, in emblematic wrapper . . 2 0 

" The hamilcraft of the wofvl carrer, so well as a book c' s Impart It, may l e learnt from ‘ A 
Lady's’ pubbeation. 


WOODWOR^riNQ MAC^ilNERY. Its Rise, Progress, and 

Cpnsfiuclion With Hints on the Management of Saw Mills and the 
Economical Conversion of limber Illustrated with Examples of Recent 
Designs by leading English, French, and American Engineers. By M Powis 
Balr, M.lnst.CE., M I blech E. Secot'i Edition, Revised, with laree 
Aotiitions, large crown 8vo, <40 PP 1 . loth 9/0 

Mr Bale it erldenily an expert on the wibject. and ho has collected lo much Infurmatloe 
hit hi* book U lU-iulficient for Inuliiers and opwrs engaged In Uk -onretWonof 'inibcr — /frcAiA'- 
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eSoineerii^ ^andards committer. 

M I'SSKS. ('RO^’ 1 (X:K*vT)OD & S^N^ha\ini; b«n* 
anpointod Ofuciai Pubi istikrs to the !• N't', IN Kl'^KINOj 
• , s‘rfNl>\KI)S%.:OMtHTrKK. to niluo#.'itt('m!on to 
• the T#st bcloN', of the Publirations alre'ady issiu'd, the 

Comhiittce, and wdl be prejgarcil to sujiply copies thcieof ai'^ ^f 
all subse(]ucni Public .i4ions as^ssued. . 

pN^iiNi j^KiNw St^noakos Co»mittef^is the ontcm^e of a* 
Committee ajipointed liv llie lnstitiit%cm of Ci\'d .it^t^ 

infitancc of Sir John Wolfe Pnry. K' cf H. to iiKiuue into the * 
advisabilitvl of St.mdardismt' Reeled lion and St (‘el S('( tioi^ 

TUe CommUtee «h now constiti^'d is supiiorted liy- the Inslitlftion 
of Civil I'.n^ineers. the Institution of Mc'chanKMPh'ngineert^ the 
Institution ('t N’a\al Xrchitec ts, ih(‘ Iron ailll ifleel Institute, ait^l 
the Institution of I-'lertrical I'neineeis • 

• • 

Iht lupoits iXic'^ohi.ap ^curd^e\,cpt whetc olhexuise elated. 
Repoi ts aheady i^ihshed • • 

t British Standaid Scctic^is fp li %ts), Ve^j^- Anoi.ks, 

Ibn.’Ai \Ni> 1 Ini (,n Ai •- Ht’i It Am.iis, Tkks am> Plates — 

/ vNo 1 H\ks Cii\N'^-fi' — i>r\Ms. •. , Net i/o 

Tram\^ay Rads and Fish-Plates . »* . ,, 2i/o 

■; Repoit on the Influence of Gauge r.cng4h • Py I’lofessor 
W C, Cnx^in. !•' R S . . . • Net 5 ,'o 

Properties of Standard Beams (/«o;e/of oi i\ u 6) Nem'^?>vo, 
scurd • * • c.® ■ • 

5 Standard Locomotives for Indian Kadways , Superseded, 

('). Properties of British Standard Sectioi<f. Diaouams and 
Dhkimtions, Tahl]^'^, AND Forml'i 1 . J )emy Hi'o flotk. Net 2/6 

5/0 
5/0 
21 jo 
2/6 
21(0 
5 0 
5/0 
. 5/0 


7, Tables of British Standard Copper Conductors 
S, Tubular Tramway Poles . 
r). Bull-Headed Railway Rads 
0. Tables of Pipe Flanges 
T Fl^t-Bottorned Railway Rads ^ 

'Specification for Portland Cement . 

3 Structural Steel for Ship-Budding . 

4. Structural Steel for Marine Boilers 


5. Structirral Steel for Bridu^ antT GeneraT Budding Con- 
struction . . . Net 5/0 

G, Specifications and Tables for-Tclegraph Materials ^ 2ijo 
7. Interim Report on Elcctncar Machinery Superse^d 

9 Report on Temperature Experiments on Field Cods of 
‘Z* .electrical Machirfts • ® *0/6 

o. British ^andard Screw Threads 2/6 

I British Standfcir^dPipe Tl^eads 2/6 

2. Report oj|Effect •fTemp*ature on Insulating Materials* * 

. 5/0 

3. Standa^s for Trolley Greece and Wire f. 1/0 

4*MatewaI Used in the Construction of Railway Rolling' 

Stock ? f , . . , • . . . Nekiijp 



25. Errors in Workmanship. Based cm J>!/^asutements oirt^d 
c ’out for tn '^ Committee by^ihe National 7 bysical Laboratory 
# Ntt 

''’.6. Second Report on Standard Locomotives for Indian Ri»- 
ways . . Supmfd i,' 

27. Standard Systems of Limit Gauges for Running Fits 

‘ 5/0 

26- Nuts, Bolt-Heads,, and Spanners . a/6 

,;^g. Ingpt Steel Forgings fo»^ Marine Purposes . ,, sJo 

30 JIngot Steel Castings for Marine Purposes . ,, 5/0 

31. Steel Conduits for Electrical Wiring 5/0 

32. Steel Bars (for use in Autom. I lie Machines) . ,, 2/6 

33. darbon Filament Glow Lar^.ps 5/0 

35 ' CiPpper AIL y Bars (for use in Automatic Machines) ,, 2/6 

3C. British Stand rdn for Electrical Machinery . . ,, a/6 

37. Consumers’ Electric Supply Meters {Motor Type for Con* 

tinuous rfiul Single Phatn Circuits) . . . ATf/ 5/0 

38. British Standard Systems for Limit Gauges for Screw 

Threads ... ... . N^( 5/0 

"'39, Combined Reports on Screw Threads (containing Reports 
Nos. ^’0; 28, ,,8) Nei 7/6 

40. Cast Iron Spigot and Socket Low Pressure Heating 

Pipes .' . j . . . . . • I - . 2/^ 

41. Cast Iron^SpigOv and Socket Flue or Smoke Pipes ' ,, 2/6 

42. Reciprocating Steam Engines for Electrical Purposes 

Net 5/0 

43. Charcoal Iron Lapwelded Boiler Tubes . . ,, a/6 

44. Ci/st Iron Pipes fo. Hydraulic Power 5/0 

45. Standard Oimensions for the 1 breads of Sparking Plugs 

(for Internal Viombustion Engines) . . . Net 2/6 

46. Keys and Keyways ... 

47. Steel Fishplates for Bull-Head and Flat-Bottom Railway 

Rails ... .... . Net 10/6 

48. Wrought Iron of Smithing Quality for Shipbuilding 

(Grade D.) Net 2/6 

49. Ammeters and Voltmeters 5'a 

30. Third Repc-t on Standard Locomotives f'lr Indian Rail- 
ways. ,flncorporatin\^ Reports Nos 5 and 2(1 . . Ltt 2 i\o 

51. Wrought Iron for v$e in Railway Rolling Stock. ‘‘Best 
Yorkshire,” and Grades A, 11 , and C. . . * . Net 10/6 

5«. Bayonet Socket Larrup Holders rnd Caps „ 5/0’ 

33. Cold Drawn Weldlcss Stt. :1 Tubes for Locomotive Boilers 

Net 2 j 5 

;''”34, Threads, Nuts and Bolt Heads for 7se in Automobile 

Const! action Net 2/6 
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r^HATtlEMATICS, ARITHMETIC, &c. 

• 

Qfometry, Destfript'^ve. t V. Hkaiiiku . 

Practical Pkne Geometry. J 1^. llrAiifKK. 
Analytical Geometry. .). II vnn ^ J ^i. Voi nh . 
Geometiy. I'.ut 1. (FihIuI, ^^k.s. I.- III.^ }i. L\n 
T iui II. (Kuoii.i Uoi.ksiv., V., vr., XI. 
XII.). H. l.A\f 

Geometry, ui i vol. (Km li'T" KK incHtN) .# i 
Plane Trigonometry. J JIann 
S pherical Trig^onom'tlry. J. 

'I'Ik' ahoM) 2 Vols., li'-Ull'l tc^vllici . 

Differential CalculJs, \V S Wool iioi’sk 
I ntegral Calculus. H Ctax . . . > 

Algebra. .J. llAono' * . ... 

Key to tiitto ... *. ' , . * 

Bonk-keeping. J. IIauihin 
A rithmetic. J K. Yoi .‘'O 

Key to ditto'. 

Equational Arithmetic. W H^isi.ky ^ 

Arithmetic. J. llAonov 

Key to ditto . . 

'■"-Mathematical Instrufients. IIkaiiikk .k Wai.mi^.k.y 
D rawing &. Measuring Instruments. J. F. IIkaihkk 
O ptical Instruments. J. K, llrAiiiKit 
Surveying & Astror^ornical Instrumenti. J. F. 

1( KA I }1K1. . . 1 

* Thti,al)ovg 3 vols , lumml to^/ctlMT . . ^ . 

Mer.suration and Measuring. T. FvVkk.ii . ^ . 

Slide Rule, & How to Use it C IIoakk ^ . 
Measureo, Weights, & Moneys. W. S. li. W'ooluouhk 
' Logarithms, Treatise cm, with Tables. H. Law. 
Compound Interest and Annuities. F. TuoMAJf . 
Compendious Calculator. D. O'Gouman 
♦ Mathematics. F Camiis . ^ . 

Astronomy. R. Main k W. T. Lynn .... 
Statics and Dynahiics. T^{liAKEK 
Superfici^ Measiirement. , J. IlAWKiNf^ * . 
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SCIENTIFIC & UuHNICAL SERIES. 


f EfUIILDING ^ ARCHiTECTURE. , 

Building Estates. F. Maitland . . * . * * 2/- 

Science of Building. E. Tar;^ . T . . 3/6 

Building, Art* of. Dobson ar I J. f Aj.len . r 2/- 
Book on Building. . Sir P] Brokett . ' , . . 4/6 

Dwelling Hous Erection of. S, H. Brooks . 2/6 

Oottagp Building. C. B. Allkn . , .i . . 2/- 

■' Acoustics of Public B^'nldings. Pr(;'‘, T R, Smith 1/6 

Practic'd! Bricklaying. A. Hammond . ... 1/6 

PracticarBrfck Cutting & Setting. A. Hammond. 1/6 

* Brickivork. F, Wa^^kr 1/6 

Brick and Tile Makjng. K. DobhoJ^. . . . 3/- 

Practical Brick & Tile Book. D'^bson & Hammond 6/- 
Carpentry and Joinery. T. Trkdoold k P’. W. Tarn 3/6 

0 ' Atla^'of 35 pliitos to the iVt'cvo 6/- 

Handrailing, and Staircasif^g. G, Collinos , . 2/6 

Circular VVprk in Carpentry. G*. Collinos - ^ . . 2/6 

Roof ^C^rpentry. G. Collino.s 2/- 

Ooustruction of Roofs. E. W. Tarn . . . 1/6 

Joints used by Builders. J. W. Christy . . 3/- 

” Shoring. G. li. JiLAORovK 1/6 

Tiinbtv l.-gnporter’s & Builder’s Guide. K. P^Grandy 2/- 
Plurr}bing.‘' W. B. Buchan .... 3'^ 

Ventilation of BuMdings. W. P. Buchan . . ^./O 

Practical Plasterer. W. Kkmp 2/- 

House-Pa^nting. E. A. David.son . . . 5/- 

Elementary Decoration. J. \V, Facky . . , . 2/- 

Practical House Decoration. J. W. Facky ... ^/o 
Gas-Fitting. J. Black ... ... 2/6 

Portllind Cemen'l for Users. PJ. Faija k D. B. Bu iIeu 3/- 
' Limes, Cements, 8c Mortars. G. R. Burnell , . 1/6 

* Masonry and Stone Cutting. Ph Dob.son ^ . .2/6 

^ Arches, Piers, And Buttresses. W Bland ... i/^ 

Quantities ard Measurements. A. C Beaton 1/6 

Complete Measurer. R. Horion . ' ' , 

Supjrficial Measurement. J. Hawkinob . **3/^ 

Light, for use of Architects. E^W. Ta»n . . 1/6 

Hints to, Young Architec. '. Wioh^Vvick & Guillaume 3/6 
Dictionary , f Architectural Terms. J. ^kale , 5/- 
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Architecture, Orders. W H x-ji 

Archiljcc^ure, Sty|£S '*.^'1'. Hi hy zj* 

• Die \1 0 \ Ilfs , linuml lot'cMu-r *. . . . ;V 

Architoclur e, Design. K I, Cium n ^ . 4 . ^/t 

'1 Ik ; \()U , liemnl lom-iliiT . (),' 

Architectural Modelling. i/( 

Vitruvius’ Architecture. .l.iJwiii . . . 'JC' 

Grecian Architecture. Lonr AiiFriirrs . ■ il 

The ivbu\c 2 Vobi , lunuul lo}^. tlur • • . t)j 
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Dictionary of Pai..iCrs T 

Painting, Fine Art. T 1 (in.i i< k A J. Ti”ti^ . 
Grammar of Colou'-i^.^. C I’iim VK A IKmiison 
P erspct^tive. Cl. }^\.nk ^ , 

Glass^ Staining &. Painting on Glass. . . . 

Music, C C. Sl’KM KK . • 

Pianoforte itistruction. (’ 0 Si i'.nckk . . . 

INDUSTRIAL' & uV^Fdi. AJ^S. 

Cements, Pastes, Glues, & Gums ^miacv: 

t^locks, Watches, ar^tl Bells 1 '>^1 ( ii i m uiokim , 
Goldsmith's Handbook, c !’ (Ikk. . . . . 

Silversmith’s Handbook, (i. K C;fk. 

Goldsmith s & SiHci^mith’s Handbook. * Ci. K (iitr 
^ Had Marking ot Jewellery. (J» K (Jkk 
C abinet-Mailer’s Guide, i: l{tiMi\i> , 
Practical Organ Building W K Dn kmjn 
C oach Building .1. \V. Id rukss , . . , . 

Brass F^purwi^tr's Manual. nV (Jiuitam . . 

Fij^nch Polishing and Enan-^Umg. K. iWiMirAii . 
Ffbuse Decoration. ,1. W . Fa<'kv ^ . 

Letter-Pamting Made Easy. .)*>!. lUitKNoi n 
• BJbt and ShoemaKing, J. I'. I.kno . 

Mechanical Dentistry. C. IIiMni 
Wood Eneravin^ W . *. 
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